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Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Absalom Doughty Dam in
Atlantic County. New Jersey which has been prepared under authorization
of the Dam Inspection Act , Public Law 92—367. A brief assessment of the
dam ’s condition is given on pages 1 and 2 of the report.

The inspection indicates the dam to be in poor condition primarily be-
cause of the concrete slab , slope protection on the upstream face of the
dam. To insure adequacy of the structure, the following actions , as a
minimum , are recommended :

a. 1~estoration of concrete slab, slope protection on the upstream face
of the dais, if not already begun, should be initiated within three months
after the date of approval of this report. If for any reason this res—

P toration work is delayed , temporary protection , such as sand bagging and/or
flexible liner installation, should be undertaken immediately to preclude
possible failure of the dam.

b. A hydraulic and hydrologi~ investigation should be initiated with-
in six months after the date of approval of this report to determine
spiliway modifications necessary to accommodate the spiliway flood with
adequate freeboard.

c. Vithin one year after the date ot approval of this report , the
trees and brush on the embankment should be removed and replaced with
ground covers normally used on earth dam embankments.
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NAPEN—D

~.onor able Brendan T. Byrne

Two copies of the report are being furnished to Mr. Dirk C. Hofman,
New Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Edwin B. Forsythe of the
Second District. Under the provisions of the Freedom of Information Act ,
the inspection report will be subject to release by this office, upon
request, thirty days after the date of this letter.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection . We accordingly
request that we be advised of proposed actions taken by the State to im-
plement our recommendations.

l lncl
As stated Colonel, Corps of Engineers

District Engineer

Cy Furn: w/incl (dupe)

~1r. Dirk C. Hofman , P.E.
Deparment of Envirnmental Protection
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Absalom Doughty Dam

State Located New Jersey
County Located Atlantic County
Stream Absecon Creek
Date of Inspection March 17, 1978

ASSESSMENT OF
GENERAL CONDITIONS

The physical condition of the Absalom Doughty Dam, at the
time of the inspection, was very poor. The dam is an earth
embankment with a concrete core wall and a steel sheet pile
foundation cutoff. It is protected on the upstream slope and crest by
concrete slabs, several of which have been displaced. Considerable
erosion and some settlement of the embankment has occurred.

The Spillway Design Flood (SDF) of one-half the Probable
Maximum Flood (PMF) overtops the embankment by 0.8foot, and the
spillway, therefore, is inadequate.

On the basis of the visual examination of the area downstream
of the dam and the Recommended Guidelines of the Safety Inspection
of Dams, this dam should be placed in the Significant Hazard
Classification, rather than the High Hazard Classification.



Plans for the repair of the dam have been developed by the
owner, but this repair work was not completed at the time of the
inspection. The eroded areas of the dam should be repaired
immediately to prevent complete failure of the dam. If the
permanent repairs cannot be completed immediately, temporary
protective measures should be taken, such as the installation of a
flexible liner, or placement of sandbags, on the upstream zilope of the
dam.

O’BRIEN & GERE ENGINEERS, INC.
JUSTIN & COURTNEY DIVISION

-

.

• ,.~ohn J,.~Li4ft~ms, ~~~~~~ • 
-Vice President s

The inspection indicate s the dam to be in poor condition primarily because of
considerable erosion and some settlement of the upstream face, concrete slab,
slope protection. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. Restoration of concrete slope protection of the upstream face of the
dam , if not already begun , should be initiated within three months after the
date of approval of this report . If for any reason this restoration work is
delayed , temporary protection , such as sandbagging and/or flexible liner in-
stallation, should be undertaken immediately to preclude possible failure of
the dais.

b. A hydraulic and hydrologic investigation should be initiated within six
months after date of approval of this report to determine spiliway modifications
necessary to accommodate the spillway flood with adequate freeboard .

c. Within one year after the date of approval of this report the trees and
brush on the embankment should be removed and replaced with ground covers nor-
mally used on earth dam embankments.

APPROVED ~~~~~

Y V. DIJTCFIYSHYN
C&ionel, Corps of Engi eers
District Engine~r

DATE : 
_ _ _ _ _ _ _ _ _ _ _
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PHASE I INSPECTION REPOR T
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM ABSALOM DOUGHTY DAM ID/f NJ0008O

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - This report is authorized by the Dam
Inspection Act , Public Law 92-367, and has been prepared in
accordance with contract //DACW 61-78-C-0052 between O’Brien &
Gere Engineers, Inc., Justin & Courtney Division, and the United
States Army Corps of Engineers, Philadelphia District.

b. Purpose of Inspection - The purpose of this inspection is
to evaluate the structural and hydraulic condition of the Absalom
Doughty Dam and appurtenant structures, and to determine if the
dam constitutes a hazard to human life or property.

1.2 PROJECT DESCRIPTION

a. General - Absalom Doughty Dam is an earth embank-
ment dam with a concrete core wall and a steel sheet pile seepage
barrier. The dam and spiliway were raised in 1914. Records
pertaining to the original construction were not available for our
review. The upstream slope and crest is lined with concrete slabs
about 6 inches thick, supported at the top and bottom of the slope by
concrete beams. Portions of the downstream slope of the embank-
ment are covered with trees and brush.

The spillway is an ungated concrete overflow section. Reser-
voir drain pipes are located at each end of the spiliway. A concretep 
stilling basin is constructed below the spiliway. Spillway discharge is
monitored by a water-stage recorder.

The dam is located on Absecon Creek about one mile west of
the City of Absecor,, and 3.4 miles upstream f i z’.n Absecon Bay. It is

• owned and operated by the City of Atlantic City, New Jersey and is
used for water supply. Operation of the dam consists of pumping
water from the reservoir , as needed for distribution.

Maintenance of the dam has been poor. Several areas of
settlement and collapse of protective concrete slabs along the
upstream face are visible. A chain link fence is being installed

1 
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around the reservoir. In August, 1975, Atlantic City contracted with
the engineering firm of Remington and Boyd, Engineers, of
Pennsauken, New Jersey, for a study on necessary repairs to the
Absalom Doughty Dam. A permit application was subsequantly filed
with the New Jersey Department of Environmental Protection by
Atlantic City in May, 1977, to cover the recommended repair work.
The extent of proposed repairs is noted on Figure 7. At the date of
inspection, the repair work noted in the May, 1977 application had not
begun.

b. Size and Hazard Classification - The maximum storage
capacity of the reservoir Cto the crest of the dam) is about 2,100
acre-feet and the maximum height of the dam is about 18 feet. The
dam is located at the upper limit of the Absecon Creek tidal marsh.
This marsh is very wide and flat , and is sparsely populated along its
perimeter. Failure of the structure would affect bridges and
adjoining roads across Absecon Creek, and might cause flooding of
buildings along the fringe of the marsh. Based on the visual
examination, the potential for loss of human life appears to be small.
Because of the low potential for loss of life in the event of a failure,
the dam should be placed in the significant hazard category, rather
than the high hazard category, as defined by the Recommended
Guidelines for Safety Inspection of Dams. Therefore, the design flood
is one-half of the Probable Maximum Flood (PMF).

1.3 PERTINENT DATA

a. Drainage Areas - The total drainage area above the
Absalom Doughty Dam is 16.7 square miles. 8.7 square miles of the
area is upstream of Doughty Pond Upper Dam, which is about 1.5
miles upstream of Absalom Doughty Dam. The remaining 8 square
miles drains directly to the lower reservoir. (See Figure 2).

b Discharge at Damsite The calculated spillway capacity
with the reservoir at the crest of the embankment is about 3,700
cubic feet per second (cfs). The maximum average daily discharge,
according to the records, was 295 cfs on September 6, 1935.

c. Reservoir Data - (from United States Geological Survey
Quadrangle Sheet - 7.5 minute Series).

Normal Pool (Reservoir at spiliway crest)
Length - 6,500 feet
Area - 225 acres
Volume - 750 acre-feet (from gaging station record)2



Top of Dam (Reservoir at top of embankment)
Length - 9,000 feet
Area - 335 acres
Volume - 2,100 acre-feet

Maximum Pool (~ PMF)
- Length - 9,500 feet

Area - 350 acres
Volume - 2,400 acre-feet

d. Dam Data (from the drawings supplied by New Jersey
Department of Environmental Protection)

Type - earth embankment
Top elevation - 17.0 feet
Length - 2,850 feet -

Height - 18 feet (maximum)
Top width - 8 feet
Side slopes - 2 horizontal : 1 vertical
Concrete core where the embankment height is greater

than 9 feet
Cutoff - Interlocking steel sheet piling where the

embankment height is greater than 10 feet

e. Outlet Data - A concrete intake structure is located
about 300 feet south of the spillway. Drawings show a 42 inch wood
outlet pipe connected to the structure.

A 30 inch drain pipe is constructed through each spillway
abutment. Although the valve assemblies were not in place during
the inspection, Mr. McLees, Superintendent of the Atlantic City
Water Department, stated that the assemblies are now in place and
are operational.

f. Spillway Data - (from the drawings supplied by New
Jersey Department of Environmental Protection)

Type - concrete overflow weir
Length of weir - 110 feet

• Crest elevation - 12.0 feet
Gates - none

• Downstream channel - concrete stilling basin and
Absecon Creek

g. Flood Elevations at the Dam (Local Datum) - Flood
conditions for one-half of the PMF were investigated. The Doughty

3 
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Pond Upper Dam is overtopped by 0.8 feet, assuming no failure of the
Doughty Pond Upper Dam.

h. Engineering Data - The information available for review• of Absalom Doughty Dam included:
1) A location Plan of the dam (Figure 4)
2) A Plan and Sections of the dam (Figure 5)
3) A Plan arid Section of the spillway (Figure 6)
4) A Plan Sections of proposed repairs to the dam

by Remmington and Boyd, Engineers of Penn-
sauken New Jersey (Figure 7)

5) Correspondence concerning the dam
6) Previous inspection reports by John N. Brooks

(April 22, 1942) and by Joseph A. Dehnick
(May 15, 1968)

4
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SECTION 2 - VISUAL INSPECTION

• 2.1 FINDINGS

a. General - The field inspection of Absalom Doughty Dam
took place on March 17, 1978. At the time of the inspection, about 3
to 4 inches of water was flowing over the spiliway. No underwater
areas were inspected.

b. Dam - The earth embankment is constructed primarily
of sand, with some gravel and clay. The upstream face and the crest
of the dam are covered with concrete slabs. Several of these slabs
have either settled, collapsed, or been displaced. Erosion or
settlement of up to 3 feet has occurred along the upstream face of
the dam. The collapse of one slab about 600 feet south of the
spiliway has allowed wave action to erode the top 3 feet of the
embankment to within 2 feet of the downstream face. Openings of
about 18 inches by 8 inches were observed at the joints. Voids in the
embankment were observed through these openings. Sand fill has
recently been placed downstream of the toe of the dam in the vicinity
of the pump station.

The central portion of the embankment has recently been
cleared of brush and small trees. Heavy underbrush and trees up to
12 inches in diameter were noted on the slopes at both ends of the
embankment. A 400-foot portion of the downstream slope of the dam
on the north side terminates at a concrete wall about 4 feet high. A
swale in the downstream slope, about 40 feet wide and up to 2.5 feet
deep, was observed above the wall. South of the embankment , a 50-
foot section of the adjacent ground is about 3 feet below the top of• the dam.

c. Appurtenant Structures - The spillway is a concrete
ungated overflow structure that appeared to be in good condition at
the time of inspection. The adjoining concrete abutments have
noticeable age cracks, but appear to be sound.

Below the spiliway is a stilling basin and a United States
• Geological Survey Stream Gaging Station. Platforms are attached to

each abutment for access to operate the reservoir drain pipes, but the
operating assemblies for these pipes were not in place at the time of
the inspection.

d. Reservoir Area - The reservoir perimeter is uninhabited

5
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and the slopes are very mild.

• e. Downstream Channel - Absecon Creek below the dam is
subject to tidal variations. The stream discharges under a bridgelocated about 50 feet downstream of the stilling basin. The bridge
opening is about 50 feet wide and 5 feet high. Downstream of the
bridge is a wide, flat tidal marsh 2,000 to 4,000 feet wide which is
virtually free of improvements except roads and bridges.

2.2 EVALUATION - The visual inspection of the site shows that
the embankment and appurtenent structures are poorly maintained.
The concrete slab slope protection is in need of repair, as evidenced
by the embankment settlement and collapse of several of the slabs.
Erosion at these areas is severe, and continued erosion could result in
a complete failure of the embankment.

6
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SECTION 3 - HYDROLOGY & HYDRAULICS

The Spillway Design Flood (SDF) used for Absalom Doughty
Dam is one-half of the Probable Maximum Flood (PMF) according to
the Recommended Guidelines for Safety Inspection of Dams. The
SDF was calculated from the Probable Maximum Precipitation using
standard reduction factors. PMF runoff increments were divided by
two arid applied to the Soil Conservation Service curvilinear unit
hydrograph. Runoff into the Doughty Pond Upper Dam was routed
through this reservoir before being combined with runoff into the
lower reservoir. Routing of the combined inflow through the lower
reservoir did not reduce the peak discharge of 11,000 cfs. This
discharge would overtop the dam by about 0.8 feet. During ~ PMF,
the Doughty Pond Upper Dam would be overtopped by 1.8 feet.
Failure of the Upper Dam would obviously increase the amount of
overtopping of Absolom Doughty Dam.

A drawdown analysis was performed to evaluate the time
necessary to lower the pool. With the starting water surface
elevation at the spillway crest and no inflow, it is estimated that 6
days would be required to drain the reservoir. (See the Hydrologic
and Hydraulic Calculations in the appendix).

7
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SECTION 4 - STRUCTURAL STABILITY

The Absalom Doughty Dam is located on the gently undulating,
but relatively flat and featureless eastern edge of the exposed
Atlantic Coastal Plain physiographic province. To the east lie the
shallow swamps, bays and lagoons which separate this “fast land”
portion of the coastal plain from the barrier beach strands and the
Atlantic Ocean.

As shown on Figure 3, both dams are physically set and
constructed in sands and gravels of the Quaternary Cape May
formation, as shown on the Geologic Map of New Jersey. Underlying
this surf icial unit, and in unconformable contact are the remnants of
the Quaternary Bridgeton formation and the Tertiary Cohansey
formation, the latter being the predominant substructure feature
which dips very gently east and southeastward. All geologic units
involved consist predominantly of cohesionless and erodible sediments
with occasional clay units occurring as lenses of variable thickness
and erratic area! distribution.

The dam is in Seismic Risk Zone 1 of the Seismic Zone Map of
the United States. Due to the low height of the dam, the risk of
seismic damage is probably low.

The present condition of Absalom Doughty is poor. A
considerable amount of settlement or erosion has occurred along the
upstream face of the embankment. Where the concrete slab slope
protection has collapsed, the effects of the erosion or settlement are
most severe. Strong westerly winds could generate waves of up to 3
feet that could wash away the cohesionless embankment material.

Where the concrete slab slope protection has not collapsed,p additional undermining of the embankment may be hidden. The
effectiveness of the concrete core and the steel sheet piles for

• embankment stabilization and seepage control is unknown, since they
could not be observed. Some portions of the embankment are heavily
covered with brush and trees up to 12 inches in diameter. The

• stability of the embankment is questionable in eroded areas, as
evidenced by the physical condition of the dam.

The concrete spillway and abutment system appears to be
stable and in good condition.

8
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SECTION 5 - ASSESSMENT/REMEDIALMEASURES

5.1 DAM ASSESSMENT - The Absalom Doughty Dam is deficient
in the following respects:

a. The embankment has undergone considerable erosion
and some minor settlement near the spiliway.

b. The concrete slab slope protection on the upstream face
has been undermined.

c. The heavy growth of trees on the downstream slope is
detrimental to the safety of the dam since the root systems increase
the seepage potential through the embankment. High winds could
uproot trees, thus removing large portions of the embankment.

d. The spillway is unable to pass the spiliway design flood
(
~ PMF) without overtopping the embankment.

The condition of the dam is very poor. Failure of the concrete
slab slope protection has already occurred in a number of locations,
creating the potential for rapid failure. For these reasons, temporary
measures, such as sandbagging or installation of a flexible liner,
should be considered if permanent measures cannot be completed
immediately.

5.2 REMEDIAL MEASURES - The Superintendent of the Atlantic
City Water Department has stated that the repair work specified in
the study by Remington and Boyd, Engineers, of Pennsauken, New
Jersey, is nearing completion. The remedial work was not inspected
in conjunction with this report, and the following measures are based
on the condition of the dam at the time of inspection.

p

The following measures could be considered for permanent
repair of the dam:

a. Remove concrete slabs on the upstream slope which
have been displaced.

b. Fill the eroded areas under the slabs with suitable earth
• materials.

c. Replace concrete slabs. Graded filter material or filter
fabric should be placed over the earth before the slabs are

• constructed. Expansive filler should be used in the joints of the new
slabs.

9
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d. Pump cement grout into areas where slabs are under-
mined but not displaced.

e. Remove trees and brush and replace with ground covers
normally used on dam embankments.

f. Modify the spillway to pass the spillway design flood (~PMF) with an adequate freeboard.

10

_ _ _  - - - - —• -- - -- 
- 

~~~—-- -



FIGURES

t

-I



‘I 1~. 
~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~ 

. 
~~~~~ ~

“ / C~~~~~~~~~~~~~~~~~

’

~~~~~

N 
~ 

~~~

‘ 
-

,

- ii. ~~~~~~~~~~~~~ 
- • . t . .. •~~~~~ 

~ Absecon
-

. Ii i / ~~~~~~~~~~~~~~~~~~~~~ — 
• 

. ‘~~\‘!. •\ — — - —

I ~~ 
_____5 .~ ~ ‘ \ f  ~

~~ T2 C)~~~~:~~~~~~~~ ~~~

. - , _ . 

~~~~ ~~~
.

.

V C j  r - 

I’ / -

- 
— N - — 0

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘
~ / - 

. 
- .

•
. 

- / ~~~.: -;

/ — 

‘(e4. -

I’

‘~\j • () ‘
~~
‘( — / \ 

~
—/

~ 
I /

~~~~~~~~~~~~~~ 
)~~

s

~~ 

. 
~~~~~~~~~ 

t~~~~~ 
~ /

~~ U~~) 
_ sJ’

~~~~/:— 3
.. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

i 
~~

/ ~ ~~~~~~~ 
.~~ 

.t t~~~~
.. .~~~~~~~~~~~~. t ’i~L

II -. .- . -
~~~ - ..~~~ 

.

~ ~ ~~~~~~~~~~~~~ : . . . ~~~~~~~~~ 5 .  e’
I % i • . / ~~~~ . ,. • •~ • •/

~ 
‘./i•~ ( _ __ 

~~~~~~~~~~~~~ 
‘ 1 

• • ••• .. - . ‘-..• •
•

• • 
-
.

f . \ / ) . ., J . -
~.ci . 

~~

-

~~~~~~~~ _ 

/ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~ ~~~~~~ FIGURE I
- 

REGIO NAL N
VICI NITY MAP

~ \
\~ ~~~~~~~~~~~ i. SCALE I 24,000

• 
— 5 - —  - —— -— — -~~~~~~ —

. --  —

5- .., - , 5-—- -



‘
~~~~~~~ L ~~~~~~~~~~ .

~

/ I — \ j  e 1’/ S .-
- - ...:~~~~~~~ 

‘\ ~~~ - 

. ~:~.>\ ~ ~~
. 

~~~~~

~~~~~~~ 
~~~~~~~ ~~~ ~~~~~~ 

- 
- -  .

-,

~~~~1

4

~ 
~~~

~~ ~~~~~~~~~~~~ :-. •.
:-~~ 

~~~~~~~~~~

— .r ~~~~~~~~~~~~~~ - . 
~M’EçATL 4NT !CIIry \ - 

- - /
. S - \__ - - 

— - 
.- - 

-~ - ‘. —. 

- 4i: ’i~j~i 
‘

~‘
. \S

\
~ - ) \ ~. 

-

-~~~ -
. 

- — -~~ 
~~~~~ ~ -- .5. / 5~ - 

. 

- - , - - ~~ / 
. 

. -

.

\ 
- / S., - ~ I . • - . :. ‘ - —

/ 

/ 

/

/ 
-

~~~ / l~~~
) 

(
~ 

‘ :-~~~ ~~ UPPER DOUGHTY DAM
- / 

1~•T:.J
-
L ~~ - 

~5. U ”-
~~ - --

~~ 

— ‘

- - 

/ ~ 

- 
“ - . 

/ ,- ~~~~~~~ ~~~~~~~~~~~~~ ~ ~ -

I’ ~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~ ~.f

-~~ S. .. ./ 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ : T _ )

/‘ 
_
I / 

‘ ~
. 
\

- 

1 ~~:
-, ‘i. 

.. .  .;.~~~~~
‘

! 
~~~~

- - 
~~~~~~~~ S ~~~~~~~~~ ABSALOM DOUG~~~~~

5-
. ... / 

- 
I - 

.5 - ~/ \/‘I - / 
. . I - 

~~~ /
• -

~~~
_-. / • .  

,‘l . 
.

5
. 

/ - ‘.~~ 5 S.— - - 
—

5-’ j  ( 
- 
,,~
.

i •~~~
- :-  . - . . ~~ ,~~~ ‘5 ~2 

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ .
-~~~ -

-~~ I
/

I
l 

~
fJ

~ 2”~ ,
‘ 

- 
- 

- - 
~~~~

-

- c/ S. ,) 
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ H . ’-A .R .~~~~~~~~ ~~~~ -

I 
_•_—•-• -,• —5-- 

—

‘.5 5 55 

— 

— 
5 - 

—- ___________



- 

T~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- I/~~ 
~~~~~~~~~~~ 

- c~
~ N1 

~ 
- 

~ 
~~~~~~~~~\ N~ ~~~ - 

‘ 
~
- ( , >‘ - / ~~~~~~~~~ 

i-. /  S.

-j  I ( ~ 
.

~~~~~~ / 
_
‘y—_____) (, ) \ 

t ~~~‘
• :-H. . - - ‘ . .i

51 
- .

- .
5 .— 

~~~
— . , ~~~~~~~~~~~~~~~~~~~~~~~ ~‘~-

3 \F/~~~?: ~~~~~~~~~~~

\ - 
f -

~~ / i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 

~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 
UP~~R DOUGHTY DAM - I/ ’/ /

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

~~ 
- f ~~~~~~~~~~ 

~‘ 
- 

I

~~~~~~~~~~ cITY ‘ R~~~~~~
0

~~~~~~1.S 

_
‘
\~~~ 

i~. ~~~~~~~ 
~~~~~~~~~~~~~~ ~~~~ 

~~

- _
— ;  / ‘

/ ~~~~~~~~~~~~ N 
. - 

- 
. . . - - 

- ~~~~~~ ~! /~~/ ~~. -

~~~~~~~~~~~~~~~~~~~~~~~ -- -I ii I 

~Y T
$1  

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~\7ç:? \.:\ - - S.CA~~~~ 1

~i ‘~r~: ~4~- çZ1 ~~~~~ ABSALOM DOUGHTY DAM 7 ~~~~~
- 

~~~~~~~~~~~~ 
¶

- 

FIGURE 2 4  

[S .-,’ ~ / Y c~~~J /yr~ -_ _ _ _ _ _

- -5- 
—

—••—•_ -_

45- - .• - ¶ - 
- — - — — — 

‘- —  — —~



UPPER DOUGHTY DAM 1

- - -
S 

-

~

ABSECON

- - ABSALOM
- 

S 

DOUGHTY
- 

S 

-
. DAM

ABSECON

SCALE I”: I MILE

LEGEND :

1 • . -i COHANSEY SAND Sand,with some clay and gravel.
• V /  A BRIDGETON FORMATION Gravel and sand.

r\\ N CAPE MAY FORMATION Grovel and sand with some clay.

( FIGURE 3
GEOLOGIC MAP

--.5-——.—-- --5 - — - 5- - — - - -- - —- ~~~~~~~ - — -



5-—.-
.5-5- -5-.

— 

ft

- / - 

~~~~~~~~~~~~~~~ 

• 

4 . 4 4 4

\ / 
- 5- • 5 — 5- . - 5- ,

’ \
~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

l0 

- 

I

- 
~~ 

:

- S 
L- - 

• • • • • :.. ~~- •

- -- 

~~~~

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~~~~~~~~~~~~~~~~~

~ -



W4T R DEPARTMENT A TLANTIC CITY N.J- . 
~~~~ ~~~~~ .~~•LQ ~~~L~k.L! ‘~~ .L- ~~ iPs ~ , L

Fir 6 ,4,- f ’ q  ~n- ~,4 3 _ o ,~ Vôfl~-S . Ce ”.., -~~ !5,v4

.9,3

. 5 .  45-4 ~ tD 54

M 4 R ’ # 4  I M’ . 4 u L 4 S f l  . — . r ~~ I
- I • Cft,.I t5S~ .S’.’it

• 

\ 

C~ s ... l# ssq (
~~4 ‘‘ ~~‘

- 

(..,I ~.eI..

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2± ‘
/ 

-

“
I

<1

-
“h

’ 

‘S 

,

~~~~~
, 

~~~

- - 

~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I 

— - -1 
~.: _. 6

- - 
-

~~~ 

/
“ 

5— , \5- ~C 
- (* s .4 .p .. ~ Jn 4.4. ,, ,A..4

- 
~~.n. ..- - Jr. .‘ SI’. ew? Sn 9V4S I 0 ~•#

1 FIGURE 4

—. —— ~~~~~~~~~~..-as4 :fl ~~~~~~~~~~~~~~~ ‘. - ‘ —— ___________________ -

— - .4. -•‘- ~ ‘- “~~~5-



4- -  ‘
~~

- — - i - .- ; .  .-

_ _
__  I

- - 
—_ ‘_ s..-”r ~.f l a 4 C’ — .~~ -.i———- -• k—’-r

— - — ...s _ 5-b S •~~•• ~~~~ ‘• ~ 4—~~• - S 
-. I-.- —

—5 - . .,SS~-~~— _e.Jr

-~~~
, 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

P 

S i i _ _
_5_5_5

__
_

_5_5

~__
_5

~

_5
__

_5 .-
~ 

- 
. 

- 

—‘S.-,-—— ~~~~~ 

.‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~

.5- 
- - - - - -- — -5-- --



- .fts-... ~ 4 . r

- 4 ’ ,  . 1L

1 
2

-‘ •_ft4_ 4, ~~~~~~~~~ ~4s - - _..—.-—.

~ 
,r -

5---- -- -

S

i

-- 5 —- —

FIGURE 5

— — -— —- — - — _~~__ _~~~~~~~~~

— —‘•~_•~~ ._c - 
~~~~~~~~~ 

D ‘• - ‘ —



- 
~~~~~ 

“ P~ ~~~~~~~~~~~~~~ 3~~LLWI? SrI ~~ 9P4SI I~ ~~~~

- I #~. . . S. S• ~~ ~~~~~ 5—...’.
• . •-  / 

5-
\ “ : • .r I 4~’- )ç • 0

~ ‘l ~~~ \\ \\ ~~ C’

~uI.cIIJj !SJ I S ~ 
- 

3W. r.d Jr~~~ .n4...#. p-.nss# .. ... . ., S-f S..5~/

1 I.e. • - 

- 
— 

~~~~~~

- 
.• 

“
\ \~, 

; _ .

- 
- -

. ,‘d ,  .é td s t. S 9 - .5 -q  

SSS~
S55
\ 

~~~~ 
—- —- —-

- ~. N
- I -- 

- . .
I... .‘I_ I i i ,

- - L. ..,n , i - __ ~ • I,..IH
- . .,~~‘i’ 

S 
- !I ‘. -

- I : • ‘z-~ ~~~~~ .
- I I — - ;///~/ ./I — 

• - • - sips’ iii .14.4 5 5 - 5 4 1  0 — . —“

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- .--- - -

- 
• g .

~~~~.p.. d 4... 
- 

- - 
‘i 

- - - -
-. .- . - •- . — - - V.— - ‘— •~ p...... ~ •... •~ i~ -‘ “I

- — 
S 

- ‘ce- ;— ~ .a~ • • 
~ .,.. 4$..- 6’ - ’

- ,..__ 
. 

~IS.. D I I  
. 

- - 
- 

-~~
- . . - ‘ S  _ S

- ..
~~ - :- 4 - - 

3 J f - 3 I 
I- r S. 

, ,~-S 
• 

____ _ . .  ,_ — ,

5
- 

- 

• I - ~~~~~~~~ ~ , ? - P -

1 - • —~ _ ,.- -I I 

~~~~~~~~~~ 
.‘. . .5- •~hn’~r~ ‘

I ~~~6 - . 
- 

— 
• 

— -

• 
, 

— ~
- -~~ 

-- _5- ---—-_
~~~ 

. S 
• 

~~~~~~~~~

54- Iid~~ .:_ 
• 14 .  ‘ 

- 

‘ 

- 

,,
i 

S 

- ri~
J#I’~,j~ i&r ~ ~. 4--.... 4. d.p#. 4,-n#d I~ (.qn... - ‘ (is a

~ ..•~a’ ,.... .... AIi.~~~Mf 4i. ~~~~

- 
~~~~~~~~~~~~~ _ . .,  —-

-•

, 

-

- 
• -

•~~ - 6 - -  ,f~. 4—-.-.

i’ -- 

I 
_ _ _5-

; , O..IN 11._i

- 

- 

~~ : 

~~~~~~~~~~1’9 . I. •iI ~~ ’ • I
_ _-  - - —~~

--- 
-‘ -- - - 5- - - - -- 

-: 
-



e , ~~ ~r~~~~~~~~~
p vR~~~~~~~~~~~~~~~~~~~~~

uI i~~~~z’r’ Diw -. - 

‘1SF. ~~~ —
P4P43( ~~~~~~~ 

- 

~~~~~~~~~~~~~~~~~~~~~~ - - -

I 
~~~~~ ~ -1

($~~f (..q.n...- I - 
~ 

-

• c. -’t .- -~~...i
S Sl.-.. -I~.-. (nq.nn . 

- 2 : ~‘ r - ~- - 
~~~

- 
‘ -

C 6 ~ 
‘ ~ l4~ L~~ 

-~

1 
L ~ ‘ ~

— r~ ~~~~~~~~~~~~~~ “~~:~ 
li p 

•2

— — 

S. III : ~: 
‘.

~ :

- -  - - \  - 

~~~~~
i1 

~~~L 
___ 

5-

.-
~~ ~~~.. .~~~~ .—. ~... —

~~ - - - - - 
‘~~~S ‘S ~~~ ___1.

~ 

~~~~~~~~~~~~ -~~-_-—~~~~~.:
V 

-. 5
_ 

- T
. . .. p” -t 

- -
- ~~~~~~~~~~~~~ 4*! ~~~~S’~~i; 

~~~~~ ~~~ 
- f

• S 
, . 

~~~~~~~~~~~~~~~ - -
-- . .~~ ~ ~~~~~ -- 

- -..
~~~~~~ 

‘5 
~~~~~~~ • + - ‘  ~I -

~~ —i-  L~-L~~ -.., ~~~~~~~~~

:.‘

~ 

-] _ _  _ _ _  _ _

~~r
- 

- 
—

~~‘—
-—- — 

________I 4 .... _. II,
- •

.~ 
• • — 2

p- 

_ _  llftfl
h j  

~:fl q %~

- ;  -

~~~~~ 
-- -~ ~~~~

- 5- -4- --

FIGURE 6I li c r i f  ~ -. .

-----5------ - - • --5 -
-- .~~~~~~~- - - -

_
;
_

~~~
-I_ -

-

----5-——



1 /

_ 5
~~ J

/
/
/  

I

—
- -~

I ~ 
-. 

£I.~42 ~- -
I QI If / / 1~?r 

. 
~~~~~~

I~I 
/ / ~-ç7

1 Q 1 / ~IJ
I I / • j_ 5~~~~~) 

-. 5 /0’ - ‘ /3

/ - - 
~~~~~~ £‘440eg7c c4Qe WAIL. 77~

/ ~~~~~ 
J’I~~~~

4
~ 

wi.wç ~~ L
I / ~/ — ‘

~~

‘

~~~

‘.

~~~~ ‘ 8~~~~ o~’ /~/ / .._~J
/ , / .7 - -

/ \J / •- ‘ / •~ 
S ‘~ T~~t .

/ \J/ / ,  / ~~~~~~ i7~V~~~~ Cs~I4
/ / ,  /

~~

S/ 
- 40 ! ._~~~~~~5- - -

/5

5

5/ 

_ _

/ - 
- S~~-~7/Q. 4’ ‘~~

~~*ftS~~ 244~0’.

/)
~

‘ 

_ 
_ _ _

/ 1/I
1yPi _ -C-TtO~

_3F- ii
~
cE

~~~~~~~~~~~ 
- 

‘- .

~~~~

IC SQ

-



,TOP ~~ C S S . V ES.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I

TO~ _ DsC. COD. WSIS 4. ~~ ‘~~ Es. P lOP OF 5P,LLW at • - —

~~~. w 
100 I-rEEL Pl0.4~~ DI. Sc’ .5 __ ,IC 

_____________________________________ EL s~~
IOT-rc f t4  :~~~~: . 0 E

- II

0 ‘_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

r
- - I4S.~ 

5~~ S. SE 
, 

- E.’~~’ 3s~ 
¶~I~ s.s P . 5 - S  ¶ 5 - s fl 5- 

EL -

- 5YVSL P. L S 4 ~~ •S. -t o .o /
- - - - - - — — —— --- --—-— ‘ E L

,, 
LC I U Q ~~J~~L S E  IOU ~~~LC) ’4S Pi~~~~ -

514514 54051

s.~t .7?t~’-~5 ’ /3
~~S. -~~ ~~s~4.5~ ‘ “ .~ $1

,N f  ~~~~~~ . Niolti
1. Otict R~ PAIg~ ARt. M E’OLL I.)5 • F I~~~/ / 1 I 15191G. ~ O$C~~~~I ~~~ 0$ ~,L.AbS A IID e~.asC ‘JO%iE~~~.- PLA c~wiL.4 r 0~ O%SI$1~~~ ~~~TE.B COIl Itli. I$C~ .5iDt~40~

- ~~ O.G~~Tss.i ~, AW~ 5L~~~ ~~~#L.~C.t$.iRN1 ~~~ ~~~QsIIQ~~D• b’~ Tide ~ Nø wE.~~.
.4.’’. ,, .. L R &~~~s..~~ *-r~~ O*,rn Q%o~~.sreo C-ssc ~~~~I sT bp*c—~.

- • —
~~~ 

-~~~~~~ WS~SUS 1W Fpo~ê~ oc ~~~~~ A~ R~~Q I AIR .ID.
.5 ~ \ 5. ~~~~ O~~~~~~ .*$~ ~~~S.3..E$1 bAI5~ I.

P- ‘sis6P.LL (ad’. o’ ) .

1~~~~~’OAd //
_ *J !  Sb.. ‘‘ “.S

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~
-
~~~~~~~s~~.7~-~d/ ,~~

.f€c.T/O~v~

~~~e-C-TIO~-J O E - .~~
K
~~5 - . 40~ 

-

4.. ‘i..

- I~~t Il l
II., 

~~Is ~~~~~~~5•. ~~5•

FIGURE 7
~~- r ~~ - - 

- 
5- 

-~~‘~ u/ ~. .~ ~ 
¶5~ -~

-
~~~~ ‘ 

flMINS1 ON ~ SOYD. INSINU S
-~~~~ P(NN$Auflp . NIW JU~~

~~~~~~~~~~I ~~~~~~~~~~ 4-.~~~~~~~~I ~~ ~~~~~~~ 9S44.~~~~I ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~
—

4-’ ,~~~~~~~~
_±- —- - ~~“ t 5-

~.4Q..A(

() KINNITH N NININSTON
U~~~~ SS14 ~~~~~~~~~~ ~~— i A

S-IS ~~~~~~~~~~~~~ - _J~ - -5-’.’ •_
5 - S



c

APPENDIX

— • S• -_.——---- - -— .—— -‘— - .— ‘— —5- - — -—-— — 5- —.—.--——-—---.-•- - — — 5

5- -- - -.. .— • ‘__ ._ /_ _ S - —~~



5-

War0GRAPHS

_ _ _ _ _ _ _  - —~~ 
-

~~~—--- - — S -- --
.5 —.5



~~~~~~~. ~~~~~LJ  
~~~~~~~~~ ~~~~~ ~~~~~ 

- -
~~

-- - .-~~~~~

~~~~~~~~~~~~~~~~~~ U~~~~’-._u~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

__  

-

.

- 

- 

- -

— —- .-Z~..5. — ‘.T-fl — —

- - - _~~ 

- —.. ~~—- ‘ _ . - , :-.~~ -.--- — ~ — — 
— 

- — _____
,P-_ . _~_ , _ ,  - —

— — -~~~~~~~~~~~~~~~~~ -- 

‘.~~~~~~~~~~~~~
-

~~~~~~~~
-

-4-. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
‘—  

4

VIEW OF UPSTREAM FACE SHOWING AREAS OF
SLOPE FAiLURE

.~~
-:-.~~~~

- 

~~~~~~. - : /-

L ~~r ~: ~~~~~~~~~ -
.5

-

. . 

_  

_ _

:1
CLOSEUP OF UPSTREAM SLOPE FAILURE

Al

• - --  -~~~~- - - -5- .- -,•-
--- -— —

- . 5-  —5- -



44 - -

1~t-1r~~ 
_ _  

~~~~
-.
_
11

- _ ____  __

- 

--1
~I~~~ ~~~ — 

4

- 
5

Cl C .. • - 4S._.~~
_ .. 

-
~~~

CHANNEL DOWNSTREAM OF SPILLWAY

WATER SUPPLY INTAKE

A2

- —5——— —- .5- - -_________

S
’

- -~~~



vi 
S

FIELD INSPECTION REE’ORr

-5- - - - .--.—‘ - ‘ 5 5. -



It,

• ~~
5
p.4• ~~I S

4

cI~ 
U)

il l

a)

II 
.
~~

‘4 I I0
‘4—I
0

0 
U)

‘.4
o 

- 
41
U

i~~~
J

I.-, ()
1-4

‘U a)
o u~ .,-i O

I

0

41 ,

C) Cl)

‘4 ~~~~~~~~~~Z C)
C) 41 .

14 It,
C)
4’
It, . 5--I
41

I-s a) w ~~o

43 -1.1 r-4 -
‘.4 C) r4 a)

0 5-ti ,-i
u) cj

.s~~ 9~~~ G ()

.
~~ ~ ‘-I 

•a F~
U I-I C)
a) .~~

0

-
I0

-‘.4

I
P 1.. a)

44
C) C 1/)

0 Ci 0C., -Fl
1.1
U ‘

~~~~~~~~~

. p.
C’ .

~4

C
‘-4 -~~~~~~~~~0 0r -~

p.4 •r-l
I-s C’ r-4

‘-It 
.,.

~ 

~~l r4 ~~ .~~~~~~~~~~~~~~~
‘

C C r-I
0 ‘U

a) r-I 0
I 

- a)
0 ~~~~~~~~~~~~~~~~~~~~

p. ~r4II) 2.1
C C 

. 

•I
-vU

‘.4 “ 0
C,

-.5 p-I 2.1( C) U . . . U • rC,
C’ ‘-1.1 0 U) ‘—I

C) 0 C

_ _ _ _ _ _ _ _ _  - — -.4 -. —- —5-——. -5— -
_____-__ ._4__•_____ ’_ 

‘________________ 
“ —

-5- 
5 - -



.1 0 O W a )  W
t~~

b—s 0..
4.3 0- t,~(-4 a) ..C U r-4 a) U) ~~4 C)

4.3 r 4 ( J~~~5 
U)~~~~~~~.r4 11)•1-4 W -4 . 
U ,-I 0 8 a )  U)

U)
- 

- 8 a) -~~ ,-1 C) U a) --i

~~ 

J~~~~~~~~-d U
0 0 C) 

~~~~~~~~~~~~~
Z Z a) ~~0t~~~~-~

~~~4Jo . 
a) 0

r4 C J W - ,.-4C,) 
U)~~~~~~~~W 0 W

U)

r4 0. ~~~~ 4 O  ~~~~~~~C)(.1 0 
- ~~~ 0 a ) U W U

U-da) U
W b O  ~~~ti 0
U-ti .~~~:lwW 0 U Q ~~-4 -ti 5-

~~o.~
U C l ) r 1 C~~~2 Q)~~~~~4J Q) ~)• ~~~~~~~~ (~10 — t i  C c.) 0 ~~U 0..~~~0

. 0 g ~~~o .
~~~~~a)

-ti
.
~~

-w U ) .~l ~~~~~~~~~
- 

t l5-
~~~~~

(1) 
- a),-4 a)

z - ~~~~~~~~~~~~ ~~~~~~~~~~ 

5-

~~~~~~~°~~~~~

U C C ) 0-
~~ 

14d.r4 )-4 U G J Q) 
~~~~~~~a) a) a)~~~ .j 

~ ~-I -I-) -,-I
4.3 U 4~i U C l JOJ~~~~~~~~Ct, a ) 4~J O bC)0 0 U 0 W C 4 ~4 ç ~ U 4-i r’

a) a) ~~~~~ 
~ c_54

4
5-~~~ -I a) 5-~~~~ ~0

Z Z ~~C 4-’ 4-’ CU ll) g g
~ -~~~a)~~~ U) c~~~~ i

a) 0. U ,-I 4.3 U 4-i U o. a)• 6 - ~~~~~~~~~~~~~~~~~~~~ U O U  0 r-4 • a ) -,-i
Cl)r~ .—I

~~~-0 4J
W a)r-I ~l) 4J 4J 

W , 4 W U
-tI~~~cl ) a ) U ) U  f

~~$-4 .a W u p - - .U)• i—I 
~~a)~~) Q )  

•Q C t , °~~ j~~~ U I-i r-I 4~J
~ -ti~~~ -~Qo

~~~
u

~~~~~~~ 
a ) C l ) W W W 8~~ g~~

~~~Cfl r.4
a)

~~

< F-s
0

0z 0 > 4
0 ~

1o
° 

N
‘-4 rEs o( 0 -C

d
‘-I >,.

.‘i p.l O
0 4 14 

P.
lo t_i ~~~~~~~~~~~~ 4

Cl)
•

• Cl) 3C_ i II U) 14 S11)

5- --5.— -5 -  - -- ---~ -~ ---- - - _ _ _ _ _ _ _ _- - ~~~~~~~~~~~— --



a)

— (tj .r-4

~~~
•
~~ a) a) 5-I

b~~0C) 0 C U  __i a)
0~~~~ U r-4~~~~~.0

Cl) 
- 0) 1-)

U
O C )

S 

. 

•~~~ a)

~~~ 
£1 >55

.
~~~b

- 
~~~~~~~~~ l4-l &

bC~~ 
0 a)0

C/) r 1a )

~~~a) •r-1 9-4 C) 0 W

,53~~~-i.0 0. r1

•0~~

- 4J 4-i

• -ti

bO O

- 
- 

.
o w

W a )  U0
~~~CU

C/) C/~- 

r 4 1-4

0q ~~~~~~~U U00.C -~~~~~~~g 
~ - .~~-d ft~~~~~ 

0~~~Es ( 0 0 0) —U U I - 1 r 4  
~~~U U .  0 0

~~~~~~~~~~ I.1
t1~~ •

~~~~~~U W  
~~ ~~~~~~U 0CI) 

•

-ti
i-I U i—I

U
U-,~. a,

b O a )  • 
-ti~~~~~~

P
i--I 

~~It~ 
I1; .r4
.I.i -I-)- 

~~~ U ) U  a)0 . 00 .(011.4 (0

0
o 

0z U
o hi

<P. (I)
Es __~~ V)

0~~ 3
b--I

O Z  F-i
p.

~
‘LI

Cl) ‘

44
I-I

_ _ _  _  --- -5---5--— - — - -
~~

. 5 . -



I

. U
~0_ ti  

- 

~~~ 
-

- --Id
0 • 

• 
~~~~~~~ -

Cl) .~~~.ri -

~~~~~~~

- ~~~~~~~~~~~~~ 

.

— — 5- 5
- S

-d
• 

U

1~~~~~~P~~~~~~~~~ S

~~~ O) Cl)

4-1 4 - 3 0 4.3

. 
-
~~~0 - CU

• 

_

~~~~~~~~~~i 

~)

a U Oj ~ Z

C,) a) Ct , a )  Cl)

• ~~~~~~ 4J

-
~~ 

~~i~~~- O  r 1 - 4
(I) >-4 O l n  S

- r-I~~~~ C .1-4

- 
U)~~~j.

4~ _ g
~F~

- .
- 

- 
_~~~~~~~~ c~~ 

.
~~~~i C~

P. . -

( 0 - -

‘-4 4-4
p-i

0! u_i ll)
p-4~ -< 14 14 (4
Es P .O

LO C E s  p.) (4
~~~l P. 4-s (-4 (4
4-4 ; 

~~) C Z ~~~~~~ U U z C
-

\

0 Es Es
£4 0 (4 0  Cl) U) U U

z
.-) 4-4 14 f-4 Iii (.4 (.4

1.3 (4 1)
~~ 0 0 .-I .C s-J ..I

00  i-i 0 0 (p3
- - -— — -- -~~~ -~~~~~~~~~~~ - - -

- ‘--- -5



- 4 
-

‘ -

S

~2Z$ PC~~~ 4
l~ -

‘-4 a,

c~ —ci

• -
j

- 

- 

S S

— _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
5
- 

_ _ _ _ _ _ _

1-i- U)
C W U  Ct, -
-‘-4 -U

- S .

0.0) a)
14

Va) 4.)

~~~tj . 
— I

-Fl C -  a) 5 . 4
Z W 1 4  — - -~~~~~~~~~

z - z
—CI (4 ,-I~~~~ U~~~

~~~ -

Pm~ ~~ ~~~~~
P

~~~~~ 8 - -
-

— _ _ _ _ _ _ _  _ _ _ _ _ _ _  

U 
_ _ _ _ _ _  _ _ _ _ _ _ _

(1.

(
i

_I F 
- _-51_ . ~~ 

_I ~~ — 5

- 

-.



Cl)z

a) ai a)

0 00 4 . 4  ( 0Q . C O 4J W
0 C 0 ct10 ,-4 14 r- IO U
C . 0  0 ~~ Cd 4-4 O.ri.-s; t~~~,—i 

-

0 0) .1.3
•r1~~~~~~~~ b O i  -~~~ 4C U 1 4 U )

D C  u) C O U Q c t , W
C~~ -a )  r—4

~~ W C t ,~~~~~C t , .

g 
~~~
‘
~~~~~u 

-

C.) f-S ~~ 4 r-4 ~~~ G) 0 )r — 44 C r C C ) r - 4  r-4 .4J~~~~ r—4 C
~~~ ~~ 0 . . C C ) U r 4  - - 4’ , C Q O ~~~-~4

~~ - 
~~~~~~~~~~~~~~~~~~P~ Cl) CO CU IJ --I 1 4 C U 14 -

~ ~~~U 4-i- . —1-4 C a ) a ) o U t n
C ~~~~~~~~~~~~~~ -~~~ t i C U~~~~~~

P ~~~~~~~~~~~
C C) Lri 0 ‘—4 C a) C 0U) E-I~~~~~O~~~~r - C )

0
z
0
b--i

OF- I

~~
. 

~ç 0

..) E-’ Cl) c~i Cl,
4 P-S (Q (4 (4 0
~~ ~~~0~~ b P-i
in a P.
~-4 0 (-. 1*4 0
;> c. ~

,, < O P - I

- — - —5-- —5- - -  — - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- 1• - S c  — -



Cl)z
(-4

8 ai a)

-

~~~~~~~

(0 .—I -u-I
14 Ca 

• 
ci)

:2:
0

_ _  

h 

_ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ __ _ _



4-i

•0

~~~~u1 z
)-1

—a

r-1 4.4 4-)
4-3 0 c~

Ca

~~~~~~~
-U 

Cl)

•
U) -d 0.4’~~ - a)14 ~~~a , U )~~~I ~~~~~~~~~~

d~~.a)

4.0—ti I-)
14 r-4CU o~

—ti c,; 4.4-~:j- - 4 t i  —

U
0.1-4-) O~~~~_ç~C

- 5-

0

C” 
- -d

a,
I 

~~~~~~~~~~~~~ ~~ ft~c o o
U_-I 4 - ) 1 4 W C 0 r - - I  U0.: 1-i -rI U~~~~ a ) 1 4 U 0

P ~~~~~~ 

‘

~~

-
~ ~~ B 4-i- U

0 ‘-I

I 
zI--i

•u-~~~ ~~ I-
IU a)

a, (4 (4 a)

I-I
0 4-)

14Cl) COS Cl)
‘4 0~~ 0Es i-s Q -

Cl’C,) I-s
14 14

0 0 cC 0
Es i-I ci,Z ‘ - Q4 0 O s --i
0 0 O lo  O~~~U) ~~0c o

0’4‘-4
Z (-4~~~~ 0( 4 0  0 0 C/)~~~)0Es cr(-4 p~~ P~~~~ fC— i—i

-- --5——---- -- —-- -5---
’- - ---—-- —- ---.5-- --- - --5



1 I
i:~ i ~

—a a) 
-

a)
j ~~~j r ~~

8. -

g 0. -Pu
~~ C
1-i
I

Cl) -

-
~~~~~~~~

r4
‘aa ) a )

- S 

—
— 0

— -u-i — ~~~~~~~~~~~~~~~
Cl) 00)

U) (0

l Jrcoa)
-i 0) 4-i CO C )  - -

C0 r-4 .~~)‘4
cC 0 _ a ,  -

~~~~~ 
- :  .

U 
.
~~C)

a) ( 0 -

W V
C/) 

~~-q~~~~ 
i

• tO

• CO - (I)

0 Z cC
0 Cl’

0~~‘-4 --.

CO 24 >4 E4 U) I-i Cl)
O ‘4Cl) 

‘4 0Es 0 -‘ s—i 
cCcC 

~~00 s-’o~ 00 . c C  0
080) C0 

~~~o U)
0
C.)

I~ ~
1 4f~ cC~~ I cC S

0 CO U) cC
• - ‘4 ti-i (4 14 s--i 0 0H C~ 0 Cl) >.,o s-4 r.I ’-.

5----
- S ___~_~~ - — — 

~~‘5 - —-5- - - — —



(,

HYDROLOGIC AND HYDRAULIC CATJ~ULATI(~ S

—5- — .—S-— - —-—S— ___ — _5_ 
— - _.._-__•-__ •_____S____ — -— - _..__.. - .S— _—— - — - 

- --5 ...- - -



- JUSTIN & COURTNEY , INC.
Division of O’Brien & Gere Engineers, Inc. SHEET No.________ _______

PHILADELPHIA, PA
.5- ~~~~ - 

DATE ~ I.?-2-~ 
(‘t’- ’

NAME OP CLIENT ~~~~~~~~~ ‘ — - 
-

- - ---~~~~~~~~~~~~ --- - 
—COMP. .Y____________________

-
~ 

- - 1 .-s s C - - 5 - 5.~ \ ‘-~~~~~‘ /PROJECT - ‘-5 - ‘ — - - - CHECKED RY ~~

~~~ ~~
- 

~~~~ —~~~_ )~~~~~~_~
-
~ ~~~

- S 2 ~~ -

~~~~ ~~

—

~

‘ 
c~~~~~~~~~ ’~~

(
~~ \+-~~~ \ 0 ~~~~~~ ‘~~~~

1•

~~
- c.

~~~~ 
2~ ~~~~~~

T~~~~~~
-
~~ 

_ _

-= ‘3 ~~ \~~~ ~~~~~~~~~~~~ 
-
~~~ zoc’ ~~ ~

- _
~~~~~~~)~~~~.

~~~~~~~~~~~ ~~~-L*~

- 

‘~0C)C’ ~~ f21

~/- L ~ -

6/ ~~~;. 1
-
~ - 

~Oc~~ ~~~~~~~.

C ~~~ ~
-.i- )k)

~~L L’~. ~) C~~~ \ -

~~~ 

~~~~~~~~~ k— -: 
~~~~~~~~~~~~~~~ I

( ,. - , v .--~~~ 
; 

~~~~~~~~. ‘-R E. —
~~~ •~~l4

.. 
-

~~~~~~~~~~~~~~
-

~~~~~~~~~~~~
-

~ -- • \‘:~

A12

— - 
~~~~~~~~~~~ ~~ 5.5-55 

S -



JUSTIr4 & COURTNEY, INC .
Division of O’Brien & Gere Engineers, Inc SHEET No. Z 

______

• 
- PHILADELPHIA, PA

• —‘ ~— DATE 3IV3~7P~
NAME OJ’ CLIENT ~~~~~~~~~~~~~~~~~~ ‘ ‘. -~~~~~ --~~~ 

S

COMP. $Y_____________

PROJECT ) 
~~ ~

- - 
~~ ~~~~~~~~~ ~~ CHECKED •Y L. c~~)

~ v pcz T(2 .4S~~P~ 9 I ~~~~~~~~ ~~~~~~~~~~~ 

-

~~~~ 
.a.2~L ~~~~~~~~~~~

~ .44 * Z.Z7 ~~~~ 

- 

~ 4 ~~ -

iJ~~~~ ~~~ r~ et’- -~~~~ 
-

N

~~~~~~~~~ 
(
~~~ ~~~~
— 5- -- 

-

~~

_ _  (‘~on’~~~~-
~~~~ 

~~Q -
~~~ . (~~< 4-so - ~~~~ ‘~‘~i ~

-

~~~~~~~~~~~~~~~

- 4
~~~~~~/T-~~ 

-

~~~

~~~~~~~~~~ C ~-u~~~ c~

SI— l~ - ~~~~~~~~~~~~~ ~ ~~~~~~~~~~ e-~.-)tb~~~cC
(Q~~ ~~~~~~~~~~~~~~~ ~~~ L1~~~1t~~.

~Z_ -
~~~~~~ I ‘~\1~t-~L.~~ 0 ,—S S

.5 
-5, 

?-~ ~~~~~~~~~~~~ ~
i-

~ \

-

~~ C-
~

5
~ ’o ~~~~~~~L~C- LO ~~~~~

c c -) -‘- --‘-- 

~~~~~ (~~~~
) 3S5 

~~~o K L~L~.’J 0 ~~ C) 0)

- ~~~~~~~~~~~~~ cr~ ~~
- 

~~~~ *.o~~~
-
~~~~~ 

-
~~ .Zo”(~2. ~ ~~~~~ ~~~~~~~ 

)c’-
~-’)

A13 
-

~~_5____ - - __S____t .________________._____ —~~~ - - ~_~55’5 - — — - - —— —

- - 5 
-~~~~



JUSTIN & COURTNEY , INC .~Division of O’Brien & Ger e Eng ineers , Inc• SHEET No. —. or_______
- - PHILADELPHIA , PA

NAME OF CLIENT ~~~~~ ~~
-: - 

- 

DATE ~ I~
CaMP. sv ___________________

PROJECT -
~ - ;  - t’55 / ’5_”\ CHECKED BY L Ci)

C~ 2~~ 2.0 Z~~Z
-.5 2.S

4°~~
A c  7 S()
A.ç~ 8~~

-
~

‘.0 \ ,  00 ~~~~~
. 0 • 64 2

e~~~~~a

T7~~
c~~~~4— 

~~~~~ 707

OS (~~, - 
S

4’7l.
-S 0q-~~~~ ~~~~ s~~

- -

~~~ F’J
Z,a ~~ o
1.4 12,0 ~~~~0, I~~ ~0~) (07

~4 O 8~~ 81
2.o - o.c51S ~~ 0 -

nis ~ 0
~ O,0

S
- 

~~~~~~~~~ zs.c ~~~~ .

C

( A14 -

5 — --



JUSTIN & COURTNEY, INC.
-. Division of O’Brien & Gere Engineers. Inc. SHEET No. Or ______

PHILADELPHIA, PA
- -  DATE_ _ _ _ _ _ _ _ _ _ _ _ _ _

NAME or CLIENT ~~~
- —‘ C4- ~~~~~~~~~~~ -

COMP. BY — — —

PROJECT D~~ ~~~— ~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~ 
‘
~~~ ~~~ CHECKED BY ~ - ~~~~

0
Co

c 2 1

I
I i o

S 
-

~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :

(1 )

A15 (- 
~~~~~~ ~~~

___________ - - - 5- -—- — — —S- — - - ~~~~~~-—---— — — —5  -—5—-—

5.



JUST IN & CO URTNEY , INC.
Division of O’Brien & Gere Engineers, Inc. SHEET No. OF_______

PHILADELPHIA , PA
DATE_ _ _ _ _ _ _ _ _ _

NAMEOF CLIENT ~~~~~~~~~~~ ‘ ~~~~ ?~~~~~~~~~,‘- :.
S .  COMP BY ~~~~~~~~~

S - S 
~~~~~~~~~~~~~~ - . t 5 ~ 

5
)

PROJECT - ~~~~~~ ~
‘ 

~~ - CHECKED BY_____________

~~~~~ F ___ 

~~~~~~~ ~o 
~~~~~~ ~~~~~~~~~~~~~~ ~~~~~

G #~~ ~~~~* ~
-

~~~~~~~~~~~ ~-~
-
~~ 5~)Q:r\ ~~ - )  

~~~~~~~~ Fo~- .oc3~~eLZ ~~~~~~~~~~~~~~~~~
c~~~~ ~~~~~~ ~~~~~~ ~~~c i?~~ -

~-~~~F\LS ~~C -
~~~~~

(,~
-
~-c~�~ ~~~~ V 4___0, 

~~~~~

v- 
~~~~~~~~~~ ~ ~~~~~~~~~~~ ?-*$ ~~~~~~~~~~~~~~~~ c-

I~~ r-. -
~~~

_- 
•
~.\~‘5C.A~-

S \.1 .~~~~ - t ,S
-a _ 3.

~~
_ 

~ .4 3

4~ I L,o 10,2. ~
5-2-.O CL3 4-.o .‘~

)

-~~~~~~~~~ 
\4

C) . 2~~ 4 - Z  ..z

L1 ~~~ 4.4

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~
~ 1 LO ~~~~~ .- ~~~~~~

(
A16

--~~ ---- - ---5- r -- - - -- - - - - 
- •-~~~~~~~~~~

-- 5 5.- 



JUSTIN & COURTNEY, INC.
Division of O’Brien & Gere Engineers, Inc. SHEET No. OF_______

PHILADELPHIA, PA 
~~ A

-- - DAT E 5-~.f ?’1r l  ~~
NAME OF CUEN-r - .- S~ ~~~~— -~~~~ (_L)’S.I ~

-.-- .~ —4-.-.-
CaMP. sy_______________ 

—

PROJECT ~“~55” ~‘r -  ~~~~ 1DU—ti~~~ ’Y ~~~ CHECKED BY_______________

- 
~~~~~~~~~~~~~~~ ~~~~_kT\O~~

-~~-~~~c \~~ 
5
~ -L~~ \ ~~‘L ~~ \~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~ ~~s .s q~~ .o

~~~~~ ~~
—

~~ - 
)~~~ 

@~. ~~~~~~ ~~~~~~~~~~ 
-

~~~ 
-5’-:

~~~:
-

~~~ 

I

L&.-~~~ -- E\ ~~~~~~~~~~~~ V —
~~~~~ 

-
~~c ’-~~ ~~ ~o~—Ff ~ -.c_. ~~~~

~~~~~~~~~~~~~~~ ‘z~t ~~ Sj) ~~L~~i ?~0

L-~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

:~~ ~~~~~3~~~ L-k \~~~~~ 
b

V = ~~~~~~~~~~~~~~~~~~~~~~~~

.5,

0~~~~/

O S ~L - JI.

~
_ ) -  —

.5

S 
- S  

I

.-- --5- -—

-) 3 4

A17

_  S - - - - - ---- - -- - -~~~~~~~~~~~~



- 
- - 

JU ST(N & COURTN EY, INC.
Division of O’Brien & Gere Eng ineers, Inc • SHEET No.________ _______

PHILADELPHIA , PA , ,  I-
- - - . -

~ 
- - DATE_ _ _ _ _ _ _ _ _ _ _ _

-
~~~ 

._ t _ _ 
-

.

NAME OF CLIENT - S -

- - COMP. BY____________________

PROJECT ~~~~~~~~ 
~~~~~~~~~~~~~ ~~- ‘~‘

~~~“ ~~~~~
‘ “5 

— CHECKED BY 
-

‘
-5 -— - -5 

‘~
— - . - - - .-  -- , . - - - ---5-

5— . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i .~~~~~~~ ’ ’ \. ~’~~

~~~~~~~~~ ‘ : L ’ .- -
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

L)~~1~~~ ~~~~C~~~—\ I’ L*-. \ t~~ ~~~~~~~~ ?c~~~~~ -

~~~~~ 
ç~~~~

- 
~~~~~ 

-
~~

\/ ~~ ;~~~~(~~ o~ c~~ t\~~ \~ 
..-~~1

CL\~ ~~~~~ ~~~74~ ~

~~Rc~~’5 ~~~~~~~~ Z7’  T~ ~:L-’t)J. ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~

Q -

~~~

—5
5--

Q - .~~~ x~
4 ) c -\ 1i3 ~~~~~~~~~~~~~~~~~~~~ -

~ j~o ~ ~~~ c~Lc\ 1. -
~~~~ 

I 
~~

)5Y~~’~~-- ~~~L~~\~ 5) r~~~~C-~J~. ~ CR~~~T4D F I 1 ~’L~

~fz
- - -~~~~~~

- CL l-~

0 3 . 0

( I. 0 7’-1- ~~ ,0

(9 ,0

AlO 7 , Q
- - -- - - -~~~-—-- —.- - - - - - - -5---- - —‘5 - ---~~~----- - 

.5 

—

~~~~~

— -



(

_ - 

JUSTIN & COURT NEY , INC. C
Division of O’Brien & Gere Engineers, Inc SH E E T  No. -

- - PHILADELPHIA, PA
- 

DATE 312A.17P
NAME OF CUENT CT~—~ r~ ..-—~~~~ -

COMP. s~ _____________ —

PROJECT ~—~~~~~~-L. ~~-- \ .L -1-~~~4 ~~~ CHECKED BY_____________

r R, ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~(~A~ c — -~ lAV ~~*~~)

-
~~

-
~~-o ” —~•- ~-~~~5-’L

o
ic--s

- 14

~700

1O 5 ~

-

~~~ ~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~ o-c-
~~~~ 

-
~~~~~~~ c~~~~ j~~ ç~~~3~~~~~~çç ~t~JOcr~

~\ ~T1~~--~- 
c,~ - 4-

~~~~ I~~~ .--T (i .~~ ~E~T ~~t~ô U~~ ~fl-\I

T b - s  ) 
A19

---5 ——-- - - - - --—-5-~~~~~~~—__ _  -- - -~~ - SS ~~~~~— — - -__ -- - - -.5--- —

— S •~ ~5~~S~5 - - S



( JUSTIN & COURTNEY , INC.
- Division of O’Brien & Gere Engineers, Inc. SHEET No. OF_______

PHILADELPH IA , PA
- - 5— , 

- 
DATE______________

‘- NAME OF CLIENT (.~ rip~ <:3’~— ~~~~~~~~~~~~~~~~~~~ —‘pCOMP. BY p’ —

PROJECT ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~ 
-, ~~~ :- - , 

~ CHECKED BY _______________

r ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ t~~
.;—

~ ç.~~ ~
‘V\\ -

~~~~~ L.-\ ~~~~~~~~~~~ L~~~\i\

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ Po~~

~\ 
- . ~~T \C~’ 

‘5

~~~~ l~~~~CT~ 
S -LOI5 . ~~ Tc)

~~~~~~~~~~~~~~~ -

~., ~~~~~~~~~~~~~~~~ ¼) o~~
-. ~~~~~ ~~ -.o {

~t~~

--5

(~ 
~~!~~~~~~- )  ~~~ 1.. ~~~~~ j—\ ~~~~~~~~

-
~~~

-
~~~~~ ~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~ 
v i ~

C~~~~~~~~L~~4~1~ ~~ ~~~~~~~ ~~~~ ‘7 ~~~ o

~~~~~~~ ~~~~~~~~ ~-\ ~
-

(..-c%C \-~ ‘1 .2 ~~

( 
-

~~~

- t  “zc~~~—

A20

-— - - 5  -5- - - --.--~~~~~~~ .___ __ _—5-_ _ _ _ ___  - - _____
‘5 - - —-—-— --



JUSTIN & COURTNEY , INC . (
Division of O’Brien & Gere Engineers, Inc. SHEET No.________ _______

PHILADELPHIA, PA
DATE___________________

NAME OF CLIENT
______________________________________________________

C0MP. BY _______________ —

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

5 ’-)PROJECT 
CHECKED DY ________________

t~~VO~~L ~~~~~ T’r-\ 
-
~~ Z Q czx~~ ~~

~ 2 J ~~~ç 
~~~~~ 

-
~~~~

- -

~~~ ~~ ~~~~~~~~~ 

~~~~~ 
-

~~~ ,c ~~

~~~ 3:. 3 ~~~~~~~~ \/~~ ~~~~~~~~~ Y3S
Vt

~~~~ l\Q~~ 0 -V / 2 ~,’~~ Fi’S ~~

T~~~ ~~~~~~~~~~~
-

-

~~~ 4~~~~~ A /
~? 7 ‘~ •

-— 

~~U~~3F~~ CU~ N~~ ~~~~~~

~~Z’~ L ~~ W\ t~\ ~~~~ ~~c_f- L~~~~~~~~~~L-Y \~~G~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~ Q\A~~~ ~~

‘5 c’°~ 0 ~c i~ ~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~
—c

~~~ 8Sc (o ~~~~~~~~4 ~~~~ ¼4.CX.)bS ~t 1~i’5~c1~) 
/~~~~~~~~~~~~ - ‘ 

~----0
5--

A2 1
-- -~~~- - -- 5--- ~~~~—----— 5-— -- - —~~~- --------- - - —5-. - - -5 --



( JUSTIN & COURTNEY , INC.- Division of O’Brien & Gere Engineers, Inc. SHEET No. or—_—PHILADELPHIA, PA -
~~~~ -,

DATE_________________

NAME OF CLIENT ~~— -
‘
~~~~~~~~~ ~~~~~~~ ~~~~~~- 

- COMP. BY____________________
PROJECT_ ~~~~~~ ~~~~ ~‘- ‘---.. C- L*-~~~ ~~T’-) 1:-s ~~ ~~.A 

CHECKED ,~ 
L.

~Q~JcbP 1 ( )  
_ _

..D l~~~ •
(.

~~~ I I .
.2.

-
~~~~~ 

I~~~~~~(~~ (2-b 112..
zt’4

,~ D0 -~ c~. 5-1 
I 7 ?  -

~~~~~~~~~ 
5c~~~~

40  (~~~ O)

I - ’  7SS
1.2. 7o3(

~4z
-7S ~~,0

‘S\I
.SG ~~

, .0 - S 4-ZS

z.o ~~~ 
- 

l~o.o 2.-’fl 2.44
.24

z4 I S 30) 3-57
-

~~~~~~~~~ ~~~~c) ~~co °f)
-

~~~~~~~~ 74
I ~YT~—

4.~ , o~~~~

~oc~~
2. 2
0 0

(
A22

- — 5  - - — —Th._ ~~~~~~~~~~~~~~~~~~~~~ —. . - - - —



( JUSTIN & COURTNEY , INC.~Division of O’Bri en & Gere Eng ineers, Inc. SHEET No. — ‘ or_______
PHILADELPH IA. PA _~ 

~~ 
41

NAME OF CLIENT 
DAT E — .s-~~~ 1 ~~, —

COMP. BY__________________

PROJECT - \ ~~~~~~~L~ s-\. ~~~~~~~~~~~~~~~ ~~~F- - r-\ CHECKED BY____________

0

‘I)

<1

0

U)

0
0

A23
-5---- - 5- -- -- - -.5-- -- - 5- - 5--— -- -~~~~~~----- - - -—-  —--



JUSTIN & COURTNEY , INC.
Division of O’Brien & Gere Engineers , Inc. SHEET No.________ 

______

PHI LADELPH IA, PA —, r )  —~~ ~~(
~ - - - - DATE ~~~‘ ‘

I 
~~~

NAME OF CLIENT ‘~~ C \‘ r O ‘
~
— .-..2~ Y - - - 

-
- - - C0MP. BY ___________________

PROJ ECT J~5~ ~~~~~ ‘~~ 5 S \ . ( ) L C ~.\.~5-\ ‘> ~~~~~~ CHECKED BY_____________

~~~~ F-Lcx~~~~ C ~~~~~~~~~~~~~~~ \O”~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~

~~N\.? ~~~~~~~~~~~L~~~~~2~~~”

~ k~ ~~~~ ~~~~~~~ ¼0\S.D ~~ ~~~-Tot~- 
(~~~~ ~~~~~~~ ~\ ‘ L ~~~~~~~S~-

o~~ ~~~~~~~~~~~~~~~~~~~ ~$J~~ g.r~~~~ ~~~~~~ —v~~S -5-

~~~~~~~~~~~~~~~~ 
(oP~~ VI’~~

> ~~ -

P~~~V ~~~~~~~~~~~ ~LQI...7o~ P

5 0) 
- - 

Z.4

Z,S 3. 0

t (~,,Q \O.t IZ.~ 3,0)

~~~o -z
~~~~ ‘--- i

4.3

-~~~~ ~~~~3 V,v-~~~ Lcjj:.. ~~~~~

5’_ 5—

~~~~~~~~~ PI~\~ ~- ‘ _~- c,F~’ -T~~~~~~~r~ç EI~ 3 2°) t.S

(-4.~:.’. 
-~~L’v ~~~~~~~~~~~~~~~~ ~

‘ 5 -  ‘ 5 -  

~~~~ .e:’~; ~~~~~ ~~~~~ 7~~~

/

A24

_  - -- - -- - - - -.- - - 5- -.



JUSTIN & COURTNEY, INC. 1Division of O’Brien & Gere Engineers, Inc. SHEET No. t or_______
PHILADELPHIA , PA

- 
~~~

- DATE__________
NaME OF CLIENT ~~~.T) ~~~~~~~~ —~ - - 

- 
‘~~~ ~~~~~~~ 

-

- C0MP. BY___________________

PROJECT k ~~~ ~~~
-

~---~~~~~ ~~~~ 

-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - CHECKED BY____________

~ii~~ \ ~~~~~~~ 
- ‘

~~~~
- o~

(J-
~C~S -\i~~~0 ~

\c~~ -.-+~ C
~? ~~-LQL)~ ~~~0 ~~r ~~~~

~~~~~~~~ 
@~~. ~~~ ~~~ 4o~ ~~~~~~~~~~~~ J
u~~G~S ~~~~~~~~~

~~ i_t ~~~~ -- - i\~~ P~~(o ~ ~ ~~~~~~~~~ i<.-c~. s~~ ~~ES~

~~~~ ~~~~~~~~~ ~~
) 

~~~
r-

~~ E. L€_~l. 20

-

~~~ ç ~~~~~4o~
.

.

. ~-\ .~~Y - 3 C~

~~~~~~ (~~~ 
So ~~~~~~~

. ~~~~~~~~~~ 

-

~ P(e) 4o

~
‘
. h~~

- z~~~~ ~~~~ # z~zs ~~~

V (~~~0 .‘ 1C~~

~~~~

-

~~

- -:

~~~
~~~~~~~~ (‘~ 

€.t~~
A25

- --—--5— - - 5~~~~~~~~~~~~~~~~~~~ ______ _ _ — 
- .- S.S, A 54



JUSTIN & COURTN EY, INC.
Division of O’Brien & Gere Engineers, Inc. SHEET No. OF______

PHILADELPHIA , PA —‘ I
DATE .—‘ 1~Z~ ~NAME OF CLIENT ~~~~~~~~~~~~~~~~~~~~~ ~~~~~

‘ -
Coup. BY___________________

PROJECT CHECKED BY— ...

P-~~~~~~~~~~~~~~~~- -b ‘~~c ‘- ‘_ ~~~~~ C. 
_ _ _ _ _ _

r c. LL ~3 ~~y (&.o ~~~~ c~~~YE~~)
\ l o ’ ~~~~~~~~~~~~~~~

- 
— 

~~ 4~ ~-\ ~~~~~~~~ ~~LCV - 
-

~~

W€~~~ ~~L~~L) ~~~~ 5S~ ~I1kC ~~ T O \~~1~~~tfl

L~~~Z~ oo ’

SIoo’-’~
t

o 0 3.0 \ flZ.

.
~~~~~ ~7__~ ‘4.0

2.0 . 

Cc.O

A2C

-- 
~~

5- 5__  -- - 5 -  S__ _ . _
_ 5_ 5- _ _  - - — - 5- --. -- - -~~~~~~~~~~ - -

- -

~~ 5.



(
JUST IN & COURTNEY , INC.

Division of O’Brien & Gere Engineers, Inc. SHEET No.________ _______

PHILADELPH IA , PA -~~~~~

NAME OF CLIENT ~~~~~~~~ ac~ ~~~~a_iaz. DATE__________________

COMP. DY 5~LeC’._.. 
—

PROJECT ~~ aS~’)L.,2-I~\ ~~~~~~~~~ V~A~\ CHECKED BY______________

2~~ .-b~-:~~~ - \ C ~-~- ~~~
(~~

_
~~~~

c _ _ \ 

~~~~~

~~
-
~~

-o 
~~~~~~~~~

-
~~~~~~~~~~

.--- ~~~ ~~~c)~-\~~ ~~~~~~

C) -

34’
C)~~4.

7L ( ~ 2.
i3t~2~

I/2 1~~-\i D C ~~~~CSL ~~~~
- 

~~
o -

~~~\~~ j
~~~~~

ô~~

OF_i~~~V \ ,

5 )

A27

5-~~ 5 5 S -



JUSTIN & COURTNEY, INC.
Division of O’Brien & Gere Engineers , Inc. SHEET No. 0 or_______

PHILADELPHIA , PA
- DATE 4 h~y7~

ME OF CLIENT 
- 

‘‘
~~~ ‘~~~~ ‘~~~~ ‘ ~~~~ COuP. BY -~~ -

PROJECT ~~~-~k~\ ~~~~~~~~~~~~~~~ CHECKED BY________________

~~~~~~ ~~~~~~~~~~~~~~~~ ~-t ~~
- v z ~~x~ 3 ~ 

‘ C. \ .~~~

L ~~~~ 
- - 

~~~~ c - ~~~~~ Z c~~~ ’v ~
I
t T.j Z

_
~5 C~’ 

v .~

~~ ~~~~~

(
~ 

+ ,\ + ,\ z~~~ li~> z4) ~~~~~~~~~~~~~ ~j  1—\ =~~~~~Q~
45-

~ ~~~~~ ~~~~- - ~~
- ~~~ =

‘~~ \ 0
~~~~ 

~~~~

~ :L~’~~ cC ~~~ ~~~~ok-o~~~~~~~~~~~~~ -
~~~~~~~ ~~~~~~~~~~

~~~ ~~~~~\Z- ~~~5.)~~~ 0 ~

~~~ ~~~~~~~~~~~~~

~~~ ~~~
_
~_;\ ~~~~ ~~~

~1~~~
) C~~-~ )

ZoS 4dç 4~ 1-

to .t. ~o2. 3
5-7

O ~~~~~~~~~~

4- 7__ B
4-

A28

____ - 5--- 5 -
~~~~



I I I I I 
I I

I I  ‘ I i  —
I I

~ 
I

I 
~ 

I i - I- I ’ i ’  I i  -
I - 

1 4

~ 
• • II II .,, i

I I

I t I

I I
“ts p- I I

I I * I ~~~ I .’. I
I I 0 I I I

I ~~~~~~ I I 1.#0. I I I
(
~~~~~~~~~~4 H L I

I I• 
.0 W - 

I
0.

I It —~*~ I ~ I i

* IT I I I I

I I * 4 -0  
~~~~~ 

I . .  4- I~ I I I

A * 11.4 I 
I ‘~ t~~ I ic4 II * I 0 1 ~ I.

I _ I I

,0 
~ I I

I * I~~ 
— I 0. I~~

) C’N3’  0 
~ I

Al • ;
_
~~ I ’.-. ~~ 10 I

4 • I ~~ 
I.5~~ 4 Id ~ I I

* I o~ ° ~ I
_ I,-0. 0 I - • -

0. 4- 0. • I A. I us I-.s d~ r-~ .t ~-s us ~.

I I ~~~
-r 0 ‘ I I I

I ~~~~~~ ~~ ~~~~~~ ~~~~~~ I N i—’ I ~~~~~~~~~~~~~~~~~~~~~~~~~~~

S f o  u~ .I~~~.. Z 0 I ~~~~~~~~~~~~~~~~~~~~

~

I 0 C~ -, P.4 ‘-‘ I I
I ~

. 

~~ 
~~~P.I ,.O 0.Q. ..~ 0 T I  A 0.

~~ 
~~~ ‘-~~~ -~~~~ ~~ ~~~I 0. 4 .40

Z ) - 4- ~~ * ~~ f..1 
~~~ q 0. Id

Ill us 0. 0. 0. 0. 0. 0. CI I~~I.. ~~~~~~ 2 * 91üo C~~~9 4-~~~~04  I .4- C Id (3 * ‘~1 ~~ _, .4 -  4— I~I . 4  c. — .~ ~~ ~A 41 1.. 0. 0.. 0. 0. 0. 0 0. C

i 
,. II. 0 4- 5. 0 w .~~ 00 .0. * I I 

I I~~ C.3 
~~~~~~~~~~ ~~~~~ i a. J, v, vi

I ~~~~~~ ~~~ * _ I ~~ I ~~~~~~~~ ~~°I x .
4 . 1 . .

I S 0 (~ Id 0. (3 0 0. (3 3’ 2 0. J 0. 0. 0.4 00 0. 0. C
I ~~~~~ Id 3’ * 0 ~~ C) 1.4 ¶ vi 0. WI ~~ u. vi C.~ I

In 3. * ..1T o  
~~~3’~~ T J~~~ ~~ I C .  . S S — . j . . , . .0 ~~ 0 
~~~~~ ~-~~~~~3’ tC) 
~~ I ~ I .* .4I a -~ I 0 1  I2 0  1.4

0 0  
~~ I ~~- ~. vi I

i .
~~~~~ 0. I~4 0. (4J 0 00 0 .00 .

I 0. ~~~~~ vi ~~. ~-1 C’0. I~~ — I
IC

z

~~~ 

~~~~~~~~ I . ~~ i

I 2 - Z 
~~~~~~~~ V1 I

-~~ : 12 
I

~ 
‘ I I 

4- .‘ 1 — — ~~ — — .
I 3’ I II a

- I °~~ 
C~~~ 44 

• 
I 

- X 13’IMIrS ~S

I 

i 

i

I I * I~~ I ~ °. P 4 -
c~ I0. i 3’ I

I l.~

I 2 , 0.

j  

I I I I1.4 I

0 1  I
-I 

0.
• Si I i I I I I I

I • I I I I I !
• A ~ ~ I I• I I I 0 1

* I T i  3 ’ ’  II I
* 0  

~ I I~~~ I .. ,  I• Ij  I I I I

I t I I I “-‘ t I. c  •~ I I 0 I I - I —

I I I - I 
~ —$ 

~ I
I I I

• 0  - I I
I I I I I

• p-
~~~ I I I - t I

•~~~4t .~ • I I I I
•~~ 5J 7 5  I I I 

~ { I I
• I , a W*  I I
• .I ,.~~*f•

•~~~0 Of ~ I

- - 
~ I - I- I 

I- II I - - I I

A29

F 
_ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _

- 
— —  — 

- - .-_ _  - _______________________________

.—‘-~~
_- 

5. 
- -



~. ~ ~ 

~; ~ ~ ~ ~ ~
. 

~

~ ~ ~ ~ ~ 

I ~ ~ ~ ~ ~ ~ ~ 

I ~ ~

I ~ ~~~~~~~~ 

I

~ ~ I ~ ~~i
~ 

I ; ~ ~ ~~I I 
I %t’ N

I : - - ~Q . 4
- ~ ~ I I 

II I 
- 

W O ~~. I ~ ~ ~ 
I

~ I Z P. -4 P.J

I ~~~~~~~~~~ I W q  C •
I ~~ o’~~~~~ ~ T i  3’- .4  -

~ 
- O us ~ ~ C I  : 0~~I I S 

> ~~ ~ 0 - 2 I ~ 4- - •
I S ~ ~~ I ~ vs ~ p-~~
~ _J 0 I Pl O’ II ~ * I I ~ y e a  -
~ I— S I • ~ 

I

~ 0 5 4-a W~~~ ~~~0 ~ 
S

I 4- 0 3’ ~~ (no -
- I * ~ ~~ 4.0.

- I i S ~~ U~ S - 4 - .I I S 
~ 

1.. 0. -

I I I ~~~~~~~~~ - I
S S S • S ~ S S S S E 4 • ~~e..i S.. ~ I I ““P.. ..~ PS, d~ Sb P51 ~ a’ tgs .., Cl o WI P. vi P.J 0. 0. 0. 0. 0. 0. 0. 0. q a 0. 0. 0. 0. 0. .? 0 N • 0. ~ - PSI us & -4_ .4 50 N 4- PA .4 WI WI o p4 sO .? .4 - S ~~ 5 05 ~~ : ~- ~~ .. c a .t N CP.. p

~~~~~~

u s 1 W I( .J :_ . 4

~~ 

ci I 1 ~ J ~ ~.J: •~~~~

‘

~~ ?~ ~ . i ;ch _•
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. c~ 0. 0. . 0. 0. 0. 0. 0. 0. 0. 0. 0. ~ 0’ —I 0’ * I 0 Id C 4.~ ~~ ~~ 0. .0 0.
a0.0.00.0.0.0.0.00.~~~~D 0.~~~~00.~~~~aa Do c 1 0 . aqo a~~~~00.~~~~o a c~ ru oo e 0 .  S I~~~~~A. 0>0 .  ~~~0 e.. .4 > I

~~~~~~~~~~~~~~~~~~~~~~~ . — . . . +  I • .4 . •4 . ..  • a’~~-. S ~~ ~~ ~ (nO W I N  C I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a0.10.0.10.0.e

~
0.0.c

~
0.0c

~ ~~ 
I f’i ~ T i.. ~ c~ ~~. ~

0. 0. 0. 0. 0 0. 0. ~~ 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ~~ 0. 0. ~~ 0. 0. ~~ 0. 0. ~~ 0. 0. ~~ 0. 0 I.~ ~ I I - 
~

—
0 0 0 . 0 . 0 0 . 0 0 .  0 0 0 o a  0 . 0 0 0 . 0 .  0 . 0~~~~~0. 0 Ø 0 0 .D a 0 .~~~~~0. 0 0 .  (Si ~ * 02 O I n~~~ ~~~~~ oor

S S 4 S • 4 5 5 5 5 4 5 S S • 4 • 3’ —I f l  • 3 ’ O  & I n 0  C S • S 4 -
0. 0. 0. 0. 0. 0. 0. o a o ~ o o a o a a a o a a a a ~ a a a o ~ ~ ~ ~ ~ I., o c~ o o ..j WI p4 ~I I ~ I I C 0. 4 WI )— Id _J • WI WI IS ~ I I I T~~..u, us TI-s (3-0. PJ .$ A.

~ I I I I I SiS ISA I j 0. ., a 0. 0. 0. 0. 0. 0. 0. 0. 0 a o a o a o 0. a 0. o 0. 0. ‘4 0. 0. 0. 0. ~~ 2 .0 I I Ui
I ~ I I 

~~ 
A. v , c L .j -~ ~ I. 114 .0 P4 ~~ a’ 0. .4 P.1 0. .4 1%) WI .t .0 4.. C’ 0. 1U ~~ ItS ‘0 ~~ 0’ ~~ —4 N 0. .4 2 vi 

~ C I - Id 0. C
S .4 _l •à —I ~~ P~ ISJ N f •54 54 •4 ~I .4 ~~ .4 tsI ~J e.i I 0 0 ~~ 4— 

~ 
- 

~~
~ ~ I I ~~ • S Ii _I vi - . • .— -I —I .4 .3 —4 —4 —4 .4 .4 N N ISA C~J IU I’d PU N N 55-i PA 14 . ~Si P.i isj N P.4 5’ WI P~ C .t S 1.. C~ 2 - .~ ~~ —4 4’I ~ W W I  • ~~~~~

~ I - 3. 4’.. S .4 Ir- 
~ ID S — 4 .

S 0I * ~~ A. ,
I S I—
I * In ~~ II * •~ 7 ~V1 104 1 • .(l.u~ 4. 0 . s A  -

,i., 1 I P.. P-I
C.,

S 

S • 0I ~ 
I I ~ 

acj
I I 

- I I ~
. I • I 

~

~ 

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ 

~t ~ ~ 
I

- . - _-_____  --- -- S-—
~ - 

- — -.

—5



S ~ :- ~ ~ ~ I . 
~

. ~ - ~ I ~ I S 
~

~ ~ ~ ~ I ~ ~ ~ I ~ - 
—

. ~ - ~ I ~ i ~ ~ 
I ~ S _ ~

~ - ~ I ~ I ~ . : 
- 

. . 
S ~

~ ~ ~ I ~ ~ I - 
~ 

. 
- 

- 
: 

• 
—

. ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ 
I - ~ I

~~~~~~~~~

~ I ~ 
i

~ I I
- - :,6’ •4 - I -

.jap-,~ -
- C .~ , 1

- !
> - ‘  I

-J I

. . • ~ . S • • S • • • 0 5 S • • • • • • • . • 
j • S S • S 4 ~ • 

j • • I . I ~ ~-O’ Its~~~~O’0vi,D .t4..p~~.0 ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ 
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ en 3’ ~~.n . -
P~I ItS .0 ~~ .0 ~~ ~~ (~‘ 4~U P.~ 

WI ~~ ~~ ~~ its .~ WI Psi P-~ 4’.) PsJ 4’.j 151 N e-j I’- .4 -I .J ,4 ,.s ..4 .4 ~ D ~~ 
P.J ~~ .~

•..LIITT]:Ti.. ~~~~~~~~ ~ ~~~.D C .t Its 0~~~t2s it5 O~ itS ~~~W IV~~~~ a ..I~~~ ,.4 0’ ~D W I 4 0 0 0 0 0 0  0.00.O0.0.0.0e~~O I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —vi-.--l 0’.0 ~~~st —4 ~ - 3’ .~~~ •S .r f’ ~~ ~$‘ ~ -I tA ‘~ ~~ .D 0. .4 ~~ ~~ .7 PS (51 .4 .4 ~ ~~ 
P~ ~~ ~~

5-. P-I 4~ (15 Ct’ .~~ ~~ N C~J -4 0 0. • P.

~ 
S I I . • “J -. • ci ’ ~~ . 

• 
, _ 1 
. .1. .1 

- 
•. ! . .  • .  I . ~ ~

P-J P-J .t a’WIP.,P~~.S e’j P— ItsJ ~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~ P— I%J .Oovi ~~~~~~~~~~~ ~~ tsj ..~ a’ - —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3 ’ q vi I5_4 1.) us 0’ 0’ e- ~~ ~~ P. .0 .D .~ Its Us Its us .r .~

- .~ ~~ ~~ 4’, 1 ) WI P-i ts4 P.J Csj C~4 t.J ~~ r.4 PsJ .l -4 ..i .4 -. ~~ -I ~~‘ ~~ ~- - O M . O’  f 5-
Ts~~ .?cv

- ~ ~ ~ J~
_ I J ~ ~ 

.
~Di

4’3 
~:0.0.0.0.0 0.0.0.0.0 0.0 0. 0.0 0.0. 0.0. 0.0 0.0 0.0. 0.0.0.0.0. 0.0.0.0.

I ~ 
I

I I I I : ~ I ~~~ 4 I
~~IP- ,Dp--~~~C’0.-.4P-J~~14~ vi p-US 0...I WI0 4’JWI vi~~~ ~~~~~ .4P.3M ~~~~~U’ p - a .~~p~~I’~o~~~~~ ~~~II~ S

~~~~~~~~~ :: :~~J~~~~N4’J fl~~4U P-~~ ’S ::~:: ::~:: :WIt
~ 

~~~~~~ ~

I ~~~~~~~~~~~

L 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ L 

_



¶ I I I I I I I I ; I
L . . • • • ~ • • ? • • • • ~ • • • S ~ 0 • S • 

~ 

S • • • f I 0 

~ 

S S • .5 1  • • • *

I I ~

‘ S 

~ ~ 
I

I~~T~ ~ I ~ ~ iI I. • • r • • • • • • S 4 4 • • S • I • • • • ~ . • S S • • 0 • S • • S • 4 • •
- a ~ I I
I ~ I

!~~~~~~~ $ I ~ ~
~ 

5; 

• _ 

I 
•• • . . . • • • f •  • . S • • S • • S S • S ~ S 4 5 • • S • • • ~ S S S

~ I • • ~ • • • • • ~I • S • S ~ S S • • • • • 4 S • • S j • S • • • • S • S I • • • •

I ~ I

I • 
• • f • • • S ~ I S • • • s  I • •-• S S 0,0 S • • 4 S • I S • • ~ S S •1 • S

~ 
a 

~ 

I

• S • • • • • S • S • • • S • S S •• •• S • S S • S • S • S S S •

0.
N.

— S S I . • • . ~: . . • . . . . • • • . • . • • .. . • . • . • • • ~ ..
—

~~~ 4 0
T~~~ 0
C O  1.4

I’

- P-A C -Id
> . • • I • • • • S — 0 0- S S • S • S • • S • • 5- S S S S S • S S •
3’
Id I
U,,, I

7 e-~~ -4 I
C 0

4- 0

~ z
I-~ C
(/_• S S • • • • S 0 • S S • S S • S • • S S I • • • S S S S • • • S • •S. 

~ 0
; .4
0

(4-
4-

~ S •0  I S • • 0 5 • S • • • S • S • • • • • • • • S •

~
!
~;: ~1 H I H

~~~~~~~~~~
: 

I I I i i : : ~-:
~~~~~~~~~~ 0 0 0

Io I I — . -
~ I 1 0 0 0 0 01  0 000- 4.. ~ I I I-’”-t ’-. I I I oc 0 00 00  0 0

- —4 — —. 0 0 ~ •~~~~~~~~..,. .  S • • I . 4 . . 4 . . 4 . .4 ‘-4 5-4 .4 I s .— ‘.4 1.1 ‘—, • ‘.4
— ,000 n I~~ #S 00 o en n o .*a o~~~~~~ o~~~~~’o o e e 0 . o o0 e n .  0=  0.0 O t  00000

-
- - -, 

~ 
•1 ] ci I ~ I I ~ ~ 

I I ~ ] 1I _~ ~~ _, 
~, ~~ 

,~ ‘5- a. o — 45s 4 .Y AS .0 ~~ ~~‘ 0. .4 45 WI q — eu ‘~~ .t Is 5 ~~ 41 0. 4 P.4 WI J~ 4. .~~ 
p~ m a ~~ PS ~~

‘ . I ~ I ~ ~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~ I ~ I - ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ S

~
;_ — .4 —4 — -4 —1- —. .i .~ ~ .~ .i~ — ~~ -.d -S. •~4 ~4 

_I —4 —4 ~4 ~~ ~-I ~~ P-A P.J PA 5J ~ P.J 5.j P4 44~ ~Sj 51 P4 PA P-i 454 A ~ ~A N P.4 isa est ‘i ~4— . I I - S I • I I

i
• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1 1 1 1

—- 5- - ---~~~~
-——— -- 5-- - -- - - - 

- 
.— —-

. 

__ _
.5 _ _ s .

. ~ S ~ 
-~~

_ 5-_ _ _
- i~~~ - - -



I I I I I I I ‘ ~ I I ~ I I I
~ ~ I I I t I I 

I 
I ~ ~ - !

~ 

I I I ~ ~ ~ 
I ~ I I ~ I

I I . I I ~ I ~ ~ ~ I ~
~ ~ 

I I I ~ ~ 

S 

~ 
~ I t

I I ~ I ~ 
I I 

~ ~
I I I 

- I I
~ ; 

I ~ I i I I ~ I ~ ~I I I I I I I~~~~~ ) ~~~~~~
I I II j I I i ~ I - ~ I ~ ~

- 
~ -I~~~~~i I ~ i I

~ I I I ~ I ~ ~ 
I

~ 
~ 

I 
,~~~ ~ ~ ~ 

II I I

~ ~ 

I 4I 
~ 

- 
~ I

f I ,4~~~, ~ ( ! I ~ ~I ~ I ~ “ I  ~ 

I 

~ ~ I ~ I

- S ~I . ISA -$

S i  ; I ~ I‘ I I ~ I I ~ I ~ 
I I* I I IS I  ~ I I - I I I ~ ~

~ 
- 

~ 
;: ~ S

S 
~ ~ 

0 -

S I I •-~~• I I ~ I

S ~ ~ ~ 
A.0. P- IN

I 4-0.

S ~ I - ~~~
‘ I ~ S ~ I I ~I I 

S 
~ I I I

S ~ 
~~ ~ ~~ 

: 

~~~~~~~~~~~~~~~ ~ ~ ~

I ° ‘ 
I 

j ~ I
W~~ 

~ ~~~0. ~ •

0~~~ •.J ~ I
I 20. WI 0

S 
~ 

I ~~~0 

~ 
2 -

* I -‘~~~~ I Id
S ~ I 4-0 I— .4
S 4-0. 

~ 
vi . .

S 3’ ( I Z a p-~ us .4 3’ II 
S 0. I I (3 0.41- Id 3’S 

~~~ I I p - I  ~ 0
* I I I C

I ~~ I S
I ~~~ f J 0 .  ~~ 

~ 
In 3 ’2 I ~~ I ~ 

0. I- 0. PA i (ii It10.0~~~’øsm s b~~~~~.to~~0.I%j 0N~~~~~~t~~~~~~~~WI ..S04--.-.~ . CO 3’ • I ~ 
Q.

4.. _.I 

~ 
a 

~ ~~ 
• 4— 0. 

~ 
(~ ~~ IS.. 0 .~ 0. P. ¶S~ 4.. P.. ~~ .~ A ~~ ~~ ~D vi WI ~54 N .4.41 L0.J0.01~J I ~ J0.0~

‘1 ~n us ‘4 .3-4- A. I 0. It~ C.’I II S 4 • 2 0

~ IC ~~ 

~ 

._ 
~v .a 4 N 1.1 0. T C)

~ sD u1 a 04.-

~~ C 0 
• 

~ 
I a ~~. 0. t&~.

2 4.. I ~~ C S
A. ~- 0.

S 2 -C • ~~~~~~~ 00. 2 I • C
* C Id 0 0. I-

~ 
C 0. 4.4 • I ~ ~ ~~ us vi sit 11% Its

* ci a. ~~I 0 *  4 - . 4  • 0(3 00.0.

• C 2 0 a 3’ 5 3 ’ z  ~~~~~~ —

. C 3’ 0 1.4 .t ~~~~~~ (m I/I A. 1 1 1 ] j j  ~
4 

S (I. 1.. 0. I s 0. f o o it w 0. 0. ~~ 0. 0 0. 0. 0. 0. 0. 0. 0 o a. (A. 4— ~~ 0.1 Is’ C • 4 • .4 Z Id

b ~~ 0 • Id 7~ 0. .4 ~( 0. 
~Ø 4.) Id 3’ (4. T vi u’ vi us vi a o o ~~ o

0 7 I.) 0. &
~ ~ In 0- I.~ C C.. (#1 (3 4 I

0 0. 0 0 0. 0. a 0. C
0- 3’Z 3’ 0 A j 3 ’ a  3’ • 4- (30 C I.-4 .?~~ -A~~ P.C 0 

~-4 0 - 4- 0. 4.4 • Id I C • 4 •C C.) ~ 14 - 0 .  In 2 .t 3’ 03’  .4 ~~~~~~(dId 2 ~~ ~ us Z I

I 0. 
~ vi ~~~ 0. Id • • a w o 0. a a o 0. ~~ 0. o o o a o ~~ 0. 0. 0 0 o ~~ 0. 0 ~

3’s-S I .4 U I~ a I 2 Us 0.

p vi 2 
~ ~ 3’ 0. ~~ ~~ vi 4- N WI vi .0 ~~ ~~ .4 N .~ vi J P. ~~ ~ a J WI 0. J ~

0. • 
~ 
A. ,0 .0 —4 0. ~~ 0 US • 2 I0 A. a i z . C • —I U55 0. 4-4 I

S C ~~ ~ us ~~ • • S 2 3’ 1 T 
~

0 
~ 

(44 _, 
‘.4 .4 -4 -I .4 ..4 P-J I5J N pu

1 

-~ •-I 

1 
-• P-A 

~~ ~~ 

‘Ii~~

• CI I C
S .4 I I-. ~ 4 .4 _4 _4 .4
0 0. I C, II
• a I ~~~~~ 4-. ~.,0 • I 0~~ 4—

0 C J ~~ 
I.— .4 4~ P.. 4. 4— I

• 4.. I - 3’ .4 C Ifi I I• C.’t 
~ ~u 3’ I I

* 4.. 
I 

4~ I I
-4 

- I p
I 

~ 
3’0. I-. I I

S I .10 .A II 4 - .  z ~ I
I -‘a ~ I

I ~~ 
P. 0. I I II ‘~ ~~ - S I

a 
~ , S I

5 
4 ‘4’ .4 I I I

I 3 ’o  I ~ I
S I ~~ I f* S 3 ’ •  ~ I
S I 4-~~~ I• I ~~S I I I) S I ~~ — . 

I I ~S 
~ I -4 0. WI I I I• I .*-4  I I I

: ~ ~ 
4 

“1 ~ 
I ~I I ~

I I ~ ~ I I ~ ~

I I I ~ I

I ~ I
I —

~
I ~ 

I I I
I I 4

~~~~~~I I  I f
I I I  ~ I I I _ I I I  I I

~ ~ I • I I I

.

~~ 

— - —5-- —5-- . —1-:—:- :-i-----—----—- 
- 

--—-- S 

~~~ ~ ~~~~~~~~~~~~~~~~~~~ 

- — — —5.--. .—~~~~~~~~~~~~ —5 —.- - .. ~~~~ S ~ - - - ‘5---’- .5 --



I ~ ~ I I ~ ~ ~ ~ 

I I 
I I ~ ~ ~ I I ~ 

II I I 
~ 

I I • I I ~ I ~ I
I I ~ I I - I ~ 

~ I j I I I 
~ II ~ I — 

I I I ~ ‘ I ~ I I I ~ I - -
I I 

~ 

; I ~ I I I ~ ~ ~ ~ ~ I I -
I , i I ~ II ~ ~ I I I I ~ I I ~ ~ I 

~ I I I

I I ~I~~~~~~I I  ~~~~~~ ~

~ ~ I I
I I I I ~ I ~ ~ ~

I I

I I I~~~~~~~~i~~~~~~~~i
I - ~ I• I I 

_ I ~
~~~~~~~~~~~~~~ I i i

! I
~~~~~~~~~~~~~~

I I II ~ ~ I
S I 

~ 
I

I . 4 N . 0 W I W I  ~ ~ ~ ~ ~

I ~ I ~

I S2 0 P-J . 4  I

~ 
.4.4 ~ ~ I I :

I ~ ~ ~ 
HI~~~~~

~ 

I ~ 
S. 

~

I I I I ~ 
I f

I •‘ S I
S •I I I

S .  O S .  I 54 I I
.4P.I- P-1~ 4S4 

I *4 I -I ItI sQ -c Io~~~ II ~ I I I

I I I ~ 
•1 

~
I .?WI~~U .4 *t
I ~~~~~~I I I I I
I 1 I
I 1 I

W 4 ~~~~• ~ 
I II ~ I 

~ 
I iNS; I ~~~~~~~~ 2~~~ ar u  ~ l~~ I

~ ~ ~ ~ ~~~~ 4.1 - J I  Si ~

I - 
~~ N ‘-4 ,.~jo WI.4 a~ P-.a~ ~~~.4 •,.~ fI _J ~~us m U5 4J P-J .4 ~ .J’d~~~ .4- I Z I: o WI C ~~ .—ê f 0 ~a ~— • C I o> 2 I I ~~~~ ~ 2 I

1.4 I I ~ •~ 4- I
C I  *4

~ 
I•;c;J •:.~ 

a a 0 I *4 4-0
4- 4 - I  .4 I I
4- CW 

~~~~~~~~~~ ~ 

3’ z
A t A .  C

Ii I ~
-p

~~ •4_ • I3’ 5 , .  

-1 I ~~~~~~~~~~~~~ I

~~~~~ 

. 

~ 

. •1 ~ 00 .i0.0 i0. ~ 3. I

~~ f•J ,e 4.

I 
c;c

~~cT
c;c

~~ci
4; 

~~ 
S WI ..~ ,~~~ PS I ~~ t~t I C

~~~ 00.00. 0 .4 OW I  •,0 I2 ~~ us •~ 2 P.. 0 .4 I- a UI .1

P.. UI ~ .? a .0 e!5 .A p_ I i ~ I I
*J 01 S O S  N I ~ ~ ICI.,—, 44

2 I
1.~ I

ocs eLc~c~oa  oa~~oa
C 1  .4P1 I

3’ 45-I . 3 ’ I  Vt I I 3’ o. .4 4- C 5
~~ 1..

~~ 
NP. t~~W a  2 

~ I ~~u1 ,0P. 54 0 I d -0 . CØ 0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ C .a o at  s. t i o~~ .~s .4 3’~~ 0~~~ o ~4 c  + . .

I1 

• • . 2 012’ * 3’C C I I ~~41’—~~~~I C C .a o 0. 0. 0 a 0. 0 0. o 0 
~~ 
0. 0. 0. 0. 0 0. 0 I WI C •se 3’ ~ 

I I P~I sO I 2 
~ ‘ ~ oI ~ 

I I P.4 I f  O aq O . 4 P 4  P-J~~~ i ~~~ I
I 4. p.44 ~) . q . . 4 

~~~~ I ~~~ ‘- Z I  C

I 3 ’4 . . 4P~~~~4 ..4 ~~~ I 
~~fS ~ I I

0. 0. 0. 0. 0. Ci 0. 0. 0. 0. 0. 0. 0. 0. ~~ 0. 0. ~~ 0. 0. 0. (.5 I C 4-. Cl WI N j 
~ 

I ~ -

a o a o 0. 0. 0. 0. o 0. 0. 0. 0. 0 0. 0. 0 ~~ vi 0 ~~ C) I ~ ‘4 ~~ ~~ I o u 00.
r v i W I  O~~ I T~~~ v i~~ I ~~ 

~~~~~~ IC 5-

000000004oooo0. 00.0.a0I~~~0 220. ~~ P1 0~~~~O 0C 4 a C

4 1 -4 — ~ 
~ 

N N ~~ ~~ 0 vi

— •~~~ ct ~ 3’ a . ,.. ~~~ I 3’ P1 3’Ø  3’VI 0.

s o o d o o 4 a o  
~~~~~~

a .4- z t J P-S I ON •P. I ,.~ .j
, N u l  U. I , a

~ 
j-

0. 0 0 0 0. 0 0 40 I 0 • 4 • • .0

w I, I ~~~ 1

A.tst 2 c’ø . 4~ ’,- Its ..O ~~ 0’ Q —4 N 4. 14% s~ 4. ~~ 0. .4 WI a N 3~ ~~ .4 54 4. P1 x ~i •0 O a

I I ~ 

NN 1P -J
WI WI ~ ,.. i C.* ~~

(.p .4
S IU 4’J (U 4’d P - iNes j

Ili I Ia- i i A.~~~ c L I04 .  5 4 S 0

I I ~ I .4 4.n’~~ ’4’A 

~ 

4.4
4 ~~~41 W I 0  I -4 I

~ 

I 

~

~ 
(A l-. ~~ rt S

J b, (4

I ~~~~~ ~ ~

(4 Cm .-
‘4 W I..I W I..

I I ~~ I •1 ~I 

~ 

(3(3

S I 
4.. I 5s.~ 4’~:.;- I

~ 

~~~.0N ~

~ I I -

I ~ ~ II I II 
~ I

0

I I 
~ 

I O~~4C5~~~ II 
~~~W Ivi 

~ ~ 

.4

~~~~~~~~~~~ ~ ~ I I
~~~~~~~~~~~~~~ ~~I I I~~~

I 1
~~~~~

I
~ ~ ~ 

I 
~ ~ ~ 

I ~I I -
~~~~~~~~~ I I I; I ~ ~ I I I I ~ ~ ~ I ~ ~ ~ I - I I~ I- I

. . I

. --- -5- - —
~~~~~ 

_
~~ 
—- ---- - - -—- 

‘ - 
—-5-- - — - — —



. (

S 
I~~ . I I  ~-

S 

~ 
- 

~ ~ ~ 

: ‘ — 
~ ;

: • 
. ~ I I ~ 

- 
~ 

IS : I — I _ - 
~ 

I S

~~~~~~~~~~~ ~ ~ 

I ~

I 

~ ~ 

~; ~ 

IJ ...
~~~ZP.O’ .4

~~~tts •~~~~J .4 P. 0.
C v i  C-

S • ~~~~~ S.
~~~~ I
~~N ~1
‘I.- ‘I‘I_ _i 4—

4- • • S • • • • a . • . . . . . I S 4 • • • I 4 • • Ii • • I • • • S • • • • • • • • • I • • ~~
~~~0.aPC~~WI.-444.4.O~~%P-0.I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P. 4 I. . 0 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ v i 0~~~ a 0 . . 0 N~~~ us W I . 4 C ’P.~~~ 4 .P-4 . . ag~ p- ,. 0 v i 4 . W I  vi s4 • •I P-i - - .9 ~e vi N P-.J N f~ WI 0’ Itt P. 4- 

~~ sO WI 1 
P.. 4. 1 o ~ ‘ C— sO I U’ 4. 41 im WI I WI (5J 4’J P-J P-i P-i 153 .4 .4 .4 . ..4 .4 ~~ ‘ ~P .4I 4~ ~. .4 W~ ~~‘ .4 4 p_ ‘t5 .J WI WI P..J P-i .4 .4 , .-4 I Us 0. 0 . 4.

-
~~~~ ~~ 

• . S • • I . • ~ •: • •~~~ . .] S •] • • _ .1 • . 0 • I •~~~ — • I . . • • 

•

1.• 0. WI C- P-A 0 4~ WI 40 UI Cu 0. I 4. P. 115 Its P-a 4. .4 ~ I ‘ft CU .11 .4 .4 . 0. 41 I~ 4 Its I 0. O~ ~ C’ ~4 .4 WI sO ~ ‘ ~ P. .4 sA I
I • I r 4 N . 0 4” IP-J P - J C m W I W I -  4.~~~’ v i N O 4 . P- Isd 4. Sb I ~~,0’4.4O’I v i4 .~~P- J.40~’~~. 0 v i 4 . W I W I P - iaa~~O’0 Dl SC—
I $~ 0 .‘ 4~ ~~ ~ — .0 a’ 0’ I sO *~ Ui 4~ ‘C 4 It’ P-A I P. ttI . WI WI WI t5J I PA P-~ (IJ CU I .4 ..$ .4 .4 -4 .4 -I -. ~~ 

0 WI
I .0 > *5.I U’ ~ a a I P... vi WI P-S • .4 .4 0 .4 • ‘0

p 
~~~~ ~~ . • 

I 
~ • • :: • .~~~ • • . . . . . .j . e  . .1 • • • . • .~~~ • S I • • . •0 0. 0. P4 P.1 0 ~~ C’ (SI 50 WI ~~ - ~~ 4. I ~ I .4 I WI ,~~ I WI 0 • (Si .4 N -4 (41 WI W~ s~ .4 ~~ ~ .0 its s~ 

P.. 0 4 WI .0 ~I WI C P-I 4.. P-S
- S 4..- _l 4. -5 4. 0 ~~ P. N I .1 It’ I 1I~ US s i P-~ (44 WI 4 I .4 sO ~~ UI CII 0. ~~ sO It’ WI I .4 0. Cm ~ P. 4-4 ,~ us 41 4. WI ~I N N ol . N. .0 vi ~$ WI sO -4 Its sO I 514 4. I W~ P-J • a 0~ ~ P. .A I Its 4. . I~ 14) I WI P-i rs4 P-A P-S I 444 N . .4 -4 . .4 ,.I .4 .4 .4 • .. .4 ~~ .4 4. 0.I N ~ I -.4 .4 .4 ~ -I ~~I - .4 .4 ,.4 C 4 • a
1.0 ~~

9 ci ~ I S ] 
~ ci ‘

~1

C-

~~~~Id a a 0 a a a 0 0 a o o 0 0. 0. o 0. I 0. 0. I 0. 0. I 0. 0. I 0. 0. 0. 0. I 0. 0. I 0 0. I 0. 0. 0 0 I 0. 0 Y~ I IS 4 5  ~d I I I In
~ 1.5. .-I 155 W~ 4. ~~ • C- 0 I 0. .4 I WI 4. I sO C- I ~ 0 N WI I .4 P.S I .S Ill S C-. ~~ ~~ 0 —4 ( WI .~ 51$ .o P. . ~ ‘ 0. —.4 esj WI I .4 P-A 0
~ 
4. I ... .4 - -I .4 . . .1 S -I (55 5 P-i N ..I .4 • .4 .4 .A .4 . ..4 45j P-i CU N Id WII W I  I I C P - a

I .4 .4 s—~ 
.4 .4 - •d .4 - .4 .4 - .1 .4 • .4 .4 - .4 .4 • .4 .4 1 P-I 15.1 4 N (4.5 I N N I (‘.1 P-i I N N N P-I I N N PSI P-I N I WI

. . ~ (n_
I -_I U. ’,I Id
I N  - 4’ •? II
‘-I I (.3 1..)

~ -S

•.~~~~~ ~ ~
40

! 
; ~

!~~ ~ I : 
I

)

‘ 0 ’ ,
~~~~~~~ 1 ’ I I  

_ _  _ _--5--_-_- . . 

5-L ~~~~ .--.-L_~~~~~ 
~~~~~~~

:-- -- -
S 

~~~~~~~~~~~~~~~~~~~ 

—-- 

~~~~~~



~. ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ • ~~~~~~~~~~~~~~~ •~~~ S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •.~~~~~• ~~~~~~~~~~~~~~~~~~ •~~~~~~• S ~~~~~~•.~~~~~~• •

I • • 
~ 

• •  S S • S S • S • • • S S • S • • I ~ • • S • S • • • • • S S • • • S O S  4 • .4 5 •
~ a ~ I I 

~ 
I ~ I I I - I— I 

~ 
I I I - I

~ : ~ 
• • ~ • • . • ~ • • ~ . • ~I • • S •1 . • • . I . • • • 1. • . • ~ . • S • ~ S S ~ S •

~ 
~ ~ 

• • ~ • • . • ~ S •

~~~ 

• I ~ • • S S S • • 4 ~ • •  • • ~ S • S S ~ • S • ~ ~ S • S S

~ ~ 

L•
~L ~H ~~H ~ i i iJ:: H:~ i

~ ~ ~~~~~~ 

• I ~ S • I • 

:~ 
• • • :- • • • • • . 0 5 • • ~ • • S S 

~ 

S 0 • • S S • •

~
,I ~ -I Id

~ — 0 • • S • S S 0 . • 0 • S S S • •. .• •• • S • S S 0 • S • ~ • I
- 3’
- Id

~ 
(“0

2 -  0.0 0
0 ~ 0c ~P~~~~I ~~
1.. I C
C 1 2
4 - I  ~vs • • . • S S • • S • • S S S • S S • • • • • • S S S S • S • S S S S

I ~ 4’ 5-
S I 

~~~~~~ C
2
C
-I
L..
4..

0 0 • S S S • S
-I

• 0.

I ~
I..

~ ~ 

LJ~:~
1
~ P ~ 

:: ~ 
~~~~ :J22 2~4~: ±:: ~0 . 0 0 .~~~~~ 0.e~~~~~~0~~~S 0 . 0 . 0 5- 0 . 0 o 0 . 0 0 .~~~~ - ~~~0. 00.~~~~~0 .0I10.0.S)00. 0.~~~~~~1~~~~~~~ 0.a~~~~~~I0 0 0

cI 
~ 

I I I ~ I ~S :P.I I•.~~.~~ IfS s C-~~~ 0 . . 4 C 0~~~~•t IP-~~O C -  ~~~0..4 P-j .~ .4P-S~~~~.~.Ias,4 C- S,~ - ,S0. .4 
~ 4 4 . I A.fl C- ~~~0 P.I~~~ .1 (51

(

i
.
;

, 

~~ 

~~~~~~~~~~~~~~~~~
S 

• 
~ - —~~~~~~~~~~~~~~~~~~~~~~~~~-—~~~ . -5- -~~~ 

- - --
~~~~~~-- -

- -._,,,S . ‘- -5-- -
’
. - . - 

-



I I _
~~~~~

. 
I I ~ ! I I 

~ 
_ 

~ I

~ : i ~ S ~ ~ SI ! I I I I ~ I
~ 

S 
I I ~ 

~ 

I

~ ~ ~ ~ 
I I !  

~~~~~~ 
S

I ~
, 

I 

I 
~ 

I ~ ~ I ~I ~ 
C 0 0 0 0 0  I ~ ~ ~ ~ SI~, P. C- ~~ C- C- I I I I

~ a- . . • • • . I I

~ ~ ~~ ~ ~ ~ ~ ~• I ~~~0N 0 . N W I  - S ~ SI O NC u % W I 0 .  ~ - I! ~~a .o -~~ p- p-  ~ , ~ S
I • ~~~ S I I ~

~~~~ I ~ ~
I I I - ~ ~ ~ ~~ H ~~~~~~~~~~ ~ 

- 

I ~I 
~ ~~ ~~ ~~ ~~ ‘~~ 4 .‘ I ~ IS _5 2 0 C- C- 4. WI ~ I

i~~ 
j. _ .4..• WI I.~ I 

I ~ 
- I ~Id C4i I I I 

I ~_ (3 I ~ I I ~I C I I ~ ~3’ ~ . 
I$ w  ~~ • ~ , • . I ~ I_ >  ~~~sD~~~~~~$ W I  ~• C  O 0 W I~~) P - J 4  I I 

~I 2.40P00’ ~ I I- — 4IP -4..~~.p- - 
S I I -- ) .  4e I ~ I -3’ I I -

- C  I - I Sr - - -
T -
~~ 

•• S .  I I ~ I —vi 4~~~ i 1 I 0 4 . a  I I .
~‘:-~~~..4WI I1 I.. P-j~~~ P4 -a e4s I I -I ts- .0sP- 1A I - ~P 0 ..4 _I I IIr  S I

I~~ I -

1
3’ 

.4P.IlI~~4.4. ~ ~ ~ ~

~ ~ ~ ~~~~~~~~~ ~ ~ ~ ~ ~ ~m r s m~ ~~~
,, I

-~ - I ~~~4-C’-4- I -
3’ ‘vO II3C(~~T C  I ~: O W eI a Ia I S
3’~~

..3’ ( 3 4 -  I ~ 
.- 0.~~~ C ~ 

~ II ).- D~~.N C  I

I 3’ - I I
I I I I ‘ -

- : I I I

~~~~~~~~~~~~~~~~~~~
I - 

I

* - —- -— 
____ 

- — — — — - Th .e 
-- —-



S.

PREVIOUS INSPECf ION REPORTS

p

-~ 

S 
I

LV S ~~~~~~~~~~~
. __

_  

iL~.



. 
. 

- . 

S 

~ ~ 

5- 

~ 

5 

~y17’68 

- .  -

S 

Annual Report - Darns 
~~~~pT ~~~~~ ~ ~cor~. P~-

WA TEP~ ~~~~~~~~~~~ 
5UPPl•~

‘ 
.5 

~~~~~~~~~~~~~~~~~~~~~~~ No. •~_J __~ For year: 1.968

~-!;~Tn0 of Dani ABSALOM DOTJGHTY POND Date of Inspection : M~~
Owner , Name CITY OF ATLANTIC CITY 

4

Address City~Ha1l. Tenn essee & Atlantic Ayes. 
S

Atlantic City , N.J. 0840 1

Description of condition of the following

1. Embankment (Erosion , seepage , etc.) Embankment is in good condition. The
no evidence of erosion or seepage on the down streem face. The rip-rap , on the up str€
face consists of 12I xl2 I  concrete slabs , some of which have settled due to erosion of em
ment below waterline. This condition has been corrected by hydraulically packing sand
through ~~~~~~~~~~~~~ et~~ a~ L~~~ ~~~~~~~~~~~~~~~~~~~~~~~ , etc . ) Spiliw ay is con
structed of concrete and is in good condition; there is no spalling concrete.

3. Einerger.cy Spiliway (Lrosior1, growth of soa, riprap, etc.) There is no
emergency spiliway.

145 OUt1Ct Works (Work ability of valves, gates; Condition of pipe; etc.) The
outlet pipes are all working properly. One blow-off valve requires a replacement of its
valve Stem .

5. Inlet stream (s) (Silt depo~ ition ,etc.) There are two (2) inlet streams am
both are clear of silt deposits.

6. Outlet stream (Scouring, undercutting of dani, etc.) Condition of stilling
basin , if any. Outlet stream has a stilling basin which is in good con

tion and there is no evidence of scouring or under-cutting of the dam .

7. General -a. Did flood waters overtop darn during period of report?
If so~ at what  staga ari d date thereof . Flood waters overtop th€

spiliway of the dam but not the dam itself. This overtopping is continuous most of the ti

: b. Report. on any 3t-h~r c3rt~ition not covered above. None.

c. In your opinion , does existing condition warrant repairs?
If sc. where and to what extent.  With the exception of replacing

valve stem on one of the outlet valves and continuing the packing of sand under the r ip-r i
slabs , the exist ing conditions do not warrant  repair.

A38
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d. Submit photographs of the upstream and d ownstream faces of the
embankment , main spi].lway and emergency spill~ay noting date
taken. The required photographs are herewith attached .

Inspec ted by 9G219..k (~
Joseph.A. Dehnick , P.E.

NJ. License No. 1844

Date: May 15, 1968

( ‘ I
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Pep ort or. Dar.~ Inspection

140•:.ER EPD~JG~~ TY PO~
-
~D

DA1: i:o. 36—1.

LOCATIOl: 36.13.2.2.1

On April 20, 191i2 , in company ~.i.th Lr. :-;ax Grossir~an, Super—
intendent of the ~t1antic City ~- ater Departi~~~t, inspection was
made of the repairs which have recently been co~:p1eted at the
spill’ ray 01. the lower pond of the Atlantic City ~‘ater Department
on Absecon Creek at Absecon, Atlantic County.

The spiliway and wing walls have been repaired by the use
of t1Gun

~te” and a very good job baa beer. obtained. There is a
s~a1l amount of seepage evident on the dov:nstream face of thespillvray, which worries :~r. Grossnan, but ~:hith did not a~pear
serious to the writer.

At the present ti~ae forms ere in place for additional. train—
:r~ walls, which will eliminate pockets behind the s~i1lway wing
walls,in v:hich floatin, r.~t3rial foruerl-, ~at’r.ered.~

.4• Cochrai.e iridicatin~ or~ Vice zreter has been installed in
t~:O oipe lir.e leadirG fron this ~or~d to the ~~~~~~~~ station, and
at the time of inspection delivery was at the rate of 2.0 m.~ .d.

The pond level yes 2 feet below the crest of the s?illway.

The total delivery from the cunp in~ stat i~n at the sane
time ~:as 13.5 n.~~.d.

The present condition 01’ the dam and soiliway is satisfac—
tory c~nd no action is recutred. 

-

~rer1ton, ~evt Jersey John L. ~rooks,
~-r~.l ~2 , l~A.2 .~ssistant Division ~n~ineer
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